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DECLARATI ON FOR THE RECORD OF DECI SI ON

Site Nane and Location

Publ i cker Industries Site
Operable Unit #3
Phi | adel phi a, Pennsyl vani a

Statenent of Basis and Purpose

Thi s deci sion docunent presents the selected renedial action
for Operable Unit #3 of the Publisher Industries Site (the Site), in
Phi | adel phi a, Pennsylvani a, which was chosen in accordance with the
requi rements of the Conprehensive Environnental Response,
Conpensation, and Liability Act of 1980 (CERCLA), as anended by the
Superfund Amendnents and Reaut hori zation Act of 1986 (SARA) and the
National O and Hazardous Substances Pol |l ution Contingency Pl an
(NCP). This decision docunent explains the factual and | egal basis
for selecting the renedy for this Site. This decision is based on the
Adm nistrative Record for this Site.

The Pennsyl vani a Departnent of Environmental Protection has
concurred with the sel ected renedy.

Assessnent of the Site

Actual or threatened rel eases of hazardous substances fromthis
Site, if not addressed by inplenenting the response action sel ected
in this Record of Decision (ROD), may present an imm nent and
substantial endangernment to public health, welfare, or the
envi ronnment .

Description of the Sel ected Renedy

This Operable Unit is the third of three operable units for the
Site. Operable Unit #1 provided for Site Stabilization and consi sted
of transportation and off-Site disposal of known waste streans,
denolition of above-grade process |ines, and transportati on and off
-Site disposal of wastes discovered in above-grade process |ines.
Operable Unit #2 addressed the abatenent and off-Site di sposal of
asbestos that had covered the above ground process |lines drained
during Operable Unit #1. The renedi ati on under Operable Units #1 and
#2 has been conpl et ed.

This operable Unit is the final one planned for the Site. It
addresses the renmi ning contam nation. The maj or conponents of the
sel ected renedy include the foll ow ng:

. Abandonment of on-Site ground water wells;

. Renoval , treatnent, and off-Site disposal of |iquids and
sedinments in contam nated electric utilities;



. Renoval , treatnent, and off-Site disposal of |iquids and
sediments in contam nated stormmater trenches and utilities;

. Renoval , treatnment and off-Site disposal of mscell aneous
wast es.

Addi tionally, should excavation be conducted by current or
future owners or occupants where such activities are not specifically
a part of the above selected renedy, those excavation activities
shal | be nonitored.

Statutory Determn nations

The selected renedy is protective of human health and the
environnent, conplies with Federal and State requirements that are
| egal |y applicable or relevant and appropriate to the renedi al
action, and is cost-effective. This renedy utilizes permanent
solutions and alternative treatnent (or resource recovery)
technol ogies, to the maxi num extent practicable, and it satisfies the
statutory preference for remedies that enploy treatnment that reduces
toxicity, mobility, or volume as a principal elenent.

Because this remedy will result in hazardous substances
remai ni ng on Site above health-based levels, a revieww || be
conducted within five years after commencenent of renedial action to
ensure that the remedy continues to provide adequate protection of
human heal th and the environnent.
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Hazardous Wiate Man it Division
EPA Region 2




DECI SI ON SUMVARY FOR THE RECORD OF DECI SI ON

1. Site Nane, Location, and Description

The Publicker Industries Site (the Site) is a former
I iquor/al cohol distillery located in the southeast portion of the
City of Phil adel phia, Pennsylvania. The Site is bordered to the east
by the Del aware River, to the north by the Ashl and Chem cal Conpany,
to the south by the Packer Marine Term nal and New Ol eans Cold
Storage, and to the west by Christopher Col unbus Boul evard (formerly
Del aware Avenue). The Site is adjacent to, and partially under the
Walt Whi tman Bridge, which spans the Del aware Ri ver from Pennsyl vani a
to New Jersey. Figure 1 is a location map, and Figure 2 is the Site
map.

The area is primarily industrial; however, there are major
popul ation centers within a one-mle radius of the Site. In addition,
there are several mmjor businesses (primarily food plants), the
Phi | adel phi a Naval Shipyard, one indoor and one | arge outdoor arena,
and Interstate 95 in close proximty to the Site. An estinated
popul ation of 1,701 people live within a one-nmle. radius of the
Site, in the cities of Canden and d oucester, New Jersey, and
Phi | adel phi a, Pennsyl vani a.

The Site covers approxi mately 42 acres and contains the remains
of nearly 440 structures including |arge tanks, chem ca
| aboratories, reaction vessels, production buildings, warehouses, and
power plants. The Site contains two separate areas: one |large area
north of Packer Avenue, and another small area south of Packer
Avenue. A series of seven alternating piers and slips is |ocated
along the waterfront of the Site. Mdst of the existing Site
structures and features have deteriorated due to weather, fire, and
negl ect .

2. Site H story and Enforcenent Activities

Publ i cker Industries, Inc., a publicly-held corporation
headquartered in Wst G eenwi ch, Connecticut, owned and operated a
i quor and industrial alcohol manufacturing plant at the Site from
1912 to late 1985. The Publicker plant (Plant) fernmented potatoes,
nol asses, corn, and various grains to formvarious kinds of alcohols.
The al cohols were used in numerous products, including whiskey,
solvents, cleansers, antifreeze, and rubbing al cohol. The Plant’s
production peaked during Wrld War Il and again in the 1970's,
enpl oyi ng over 1,000 people during those periods. The Site was al so
used as a petrol eum product and chem cal storage facility during the
|ate 1970's and early 1980's. Based on the review of Site records,
nunmer ous chem cals were manufactured or stored at the Site during
pl ant operation. The following is a sunmary of chemicals previously
manuf actured at the Plant: acetal dehyde, acetone, anyl acetate,
acetic acid, butyl acetate, butyl alcohol, butyl chloride, denatured
al cohol, ethyl acetate, ethanol, ethylene glycol, isolanyl alcohol,

i sopropyl



al cohol, nethanol, nmethyl ethyl ketone, and nethyl isobutyl ketone.

Pl ant operations were discontinued in February 1986 and, |ater
t hat year, Publicker industries sold the property to the Overl and
Corporation. Overland Corporation declared bankruptcy and abandoned
the Site in Novenber 1986 followi ng an explosion at the Site that
killed two Cuyahoga W ecki ng Corporation (Overland Corporation’s
parent corporation) denolition workers.

A detailed chronology of Site history is given in Table 1.
PREVI QUS | NVESTI GATI ONS

In addition to the extensive EPA renoval and rel ated
characterization activities at the Site, there have been severa
ot her environnental investigations conducted at or near the Site
prior to and concurrent with the RI/FS that have generated
environnental data relevant to the Site. These have included the
foll owi ng maj or investigations:

. Prelimnary Report - Environmental Evaluation, Former Publicker
I ndustries, Inc. Refinery, by Danmes and Moore - July 1986

. Rel ati on of Ground Water Quality to Land Use in Phil adel phi a,
PA and Canden, NJ, Area, United States Geol ogical Survey Water
Resources Investigation Report 88-4211, Blickwell and Wod,
1989.

. Site Inspection Report, by Pennsylvani a Departnent of
Envi ronnment al Resour ces, Bureau of Waste Managenent - June 1989

. Site Analysis - Publicker Industries Site, by USEPA EMSL -
Cct ober 1990

. Results of An Investigation at the Site of a Proposed Access
Roadway - Publicker Industries Site (Summary Only), by Wodward
Clyde Consultants - February 1991

. Resul ts of Environnental and Geotechnical |nvestigations at the
Site of a Proposed Free-Standing Sign - Publicker |Industries
Site, by Wodward C yde Consultants - April 1991

. Soi |l and G oundwater Subsurface Investigation Report, Ashland
Chem cal, Inc., by Environnental Strategies Corporation - My
1991

. Publ i cker Industries Sanpling Event - Summary Report and Data

Tabl es, Weston Techni cal Assistance Team (TAT) - May 1994

A brief summary of the findings and maj or concl usions for each
of these reports is in the Renedial |Investigation Report.



3. H ghlights of Conmunity Participation

The RI/FS Report and the Proposed Plan for the Publicker
Industries Site, Operable Unit #3 were released to the public for
conment on June 2, 1995. These two docunents were made available to
the public in both the Adm nistrative Record and an information
repository mai ntai ned at the EPA Docket Roomin Region 3. The notice
of availability for these two docunents was published in the
Phi | adel phia Daily News and t he Sout h-Phil adel phi a- Revi ew Chronicle
on June 2, 1995. An extension request was received on June 27, 1995,
and the extension notice was published in the two newspapers |isted
above. A public comrent period on the docunents was held from June 2,
1995 to August 2, 1995. In addition, a public neeting was held on
June 20, 1995. At this neeting, representatives from EPA and the
Pennsyl vani a Departnent of Environmental Resources, (now the
Pennsyl vani a Departnment of Environnmental Protection), answered
questions about conditions at the Site and the renedial alternatives
under consideration. A response to the comments received during this
period is included in the Responsiveness Summary, which is part of
this ROD.

4. Scope and Role of Operable Unit or Response Action Wthin Site
St at eqy

As with many Superfund sites, the problens at the Publicker
Industries Site have been conplex. As a result, EPA organized the
work into a renoval action and three renedial operable units. These
are:

Renoval Action

Operable Unit #1 Site Stabilization
Operable Unit #2 Asbest os Renedi ation
Operable Unit #3 Soil and G ound Water

Thi s ROD addresses the renedi al action for Operable Unit #3 at
the Site.

The Renoval Action, and Renedi al Actions for Operable Units #1
and #2 are described in the Chronology (Table 1), and have been
conpl et ed.

The Renedi al Action for operable Unit #3 described in this ROD
addresses the remaining threats at the Site.

5. Summary of Site Characteristics

Results fromthe Renedial |Investigation (RI), including
physi cal and chemical results, conbined with information from
previous studies, were used to delineate the nature and extent of
contam nation at the Site.



SO L VAPOR | NVESTI GATI ON

A soil vapor survey was perfornmed during Novenber 1991 to
i nvestigate the shall ow subsurface for the presence and extent of
vol atile organic contam nants and for the optimal |ocation of
subsequent soil sanples. Two suites of anal yses were performed on
each soil vapor sanple collected. One suite was anal yzed for el even
common hydrocar bons or their degradation products, and the other
suite anal yzed for benzene, toluene, ethyl benzene, and xyl enes (BTEX)
conmpounds. The results of the soil vapor survey indicated severa
not abl e “hot spots” of high organic vapor content at the Site.
However, nost of the Site is relatively free of measurabl e organic
vapors in the subsurface. O the 119 vapor points sanpled, 23
| ocations were reported to contain BTEX conpounds, as anal yzed by
flame ionization detector (FID) methods, in the shallow subsurface
(two to four foot depths) at concentrations greater than 1 m crogram
per liter (ug/l) Total FID. The |ocations with Total FID val ues above
10 ug/l are shown on Figure 3, with the concentrations contoured for
illustration. Benzene and Total FID Volatiles were unusually high at
sampling point 14, with reported concentrations of 25,610 ug/l and
32,870 ug/l, respectively. Only one other |ocation, point 15 with a
total FID value of 1,221 ug/l, was indicated to contain
concentrations of either individual or total FID volatile organic
conmpounds above 1,000 ug/l.

The sanpling points of maxi num concentration were different for
nost of the BTEX conpounds; benzene was highest at point 14 (25,610
ug/l), toluene and total xylenes were highest at point 46 (34 and 213
ug/l, respectively), and ethyl benzene was hi ghest at point 44 (364

ug/ ).
SURFACE SO L | NVESTI GATI ON
Primary Soil Sampling

Sampl es of the surface soils were collected from 30 | ocations
both on and off (but near) the Site. The 30 | ocations were sel ected
on the conbi ned basis of soil vapor survey data and observed field
conditions (e.g., stained soil areas) to provide adequate Site-w de
characterization. Three off-Site, background surface soil sanples
were coll ected. Each Surface soil |ocation was sanpled for three
di fferent aspects: asbestos content, chem cal characterization via
Target Conpound List and Target Analyte List (TCL/TAL) anal yses, and
di oxi n/ di benzofurans. A sunmary of the anal yses of each of the three
aspects is presented bel ow.

Asbest os Sanpling Results

Asbestos is present at trace concentrations (less than 1%
asbestos out of total volune sanple throughout the Site.
Concentrations of asbestos greater than 1% were detected only at
| ocations south of Packer Avenue. Only two | ocations, stations 26



and 27, were reported to contain asbestos at concentrations of 1%
total asbestos or greater; l|location 26 containing 3%total chrysotile
and anosite, and |location 27 containing 1%total chrysotile. Both of
these locations lie to the south of Packer Avenue, and were sanpl ed
to provide Site characterization. None of the surface soil sanples
collected fromthe vicinity of known asbestos staging areas on the
site had asbestos concentrations above 1% total asbestos.

Target Conmpound List and Target Analyte List (TCL/TAL) Results

The magni tude and extent of chem cal contami nation in the
surface soils were assessed by submtting the soil sanples for
chem cal anal yses of the full TCL/ TAL paraneters. The results of the
anal yses are summarized in Table 2 for volatile organi c conpounds,
total sem -volatile organic conmpounds, total polycyclic aromatic
hydr ocarbons (PAHs); both carci nogeni c and noncarci nogeni c, total
benzo- a- pyrene equival ent, total pesticides, and total
pol ychl ori nat ed bi phenyls (PCBs).

Vol atil e Organic Conpounds - Wth the exception of one sanple
station, volatile organic conpounds are not present in the surface
soils at the Site. Location 10 was the only | ocation where volatile
organi c conmpounds were detected in significant concentrations, with
tol uene (1, 100J ug/kg) and total xylenes (14,000J ug/kg) reported.
“J” values indicate that the analyte is present, but the reported
val ue may not be accurate or precise.

Sem - Vol atil e Organi c Conpounds - Many sem -vol atile organic
conmpounds were detected in the surface soils at the Site. As shown in
Table 2, the Pol ycyclic Aromati c Hydrocarbons (PAHs) conprise the
majority of the sem -volatile organi c conpounds present. Pesticides
and PCBs were al so reported at sone sanple | ocations.

Pol ycyclic Aromatic Hydrocarbons (PAHs) - PAHs were detected at al
sanpling locations including the background stations, ranging in
concentration from 1,467 ug/ kg at station 11 to 524,000 ug/ kg at
station 30. No pattern of PAH distribution over the Site is evident,
except that high concentrations are noted at | ocations associ ated
with prior spills or waste, including apparent spill |ocations
(SS-30), and tank contai nment |ocations (SS-07, SS-15). The
background | evels were 14,776 ug/ kg, 3,570 ug/kg, and 33,270 ug/ kg at
| ocations 25, 28 and 29, respectively. The highest |evels of PAHs
occurred at | ocations 15, 24, and 30. Only the highest two reported
detections (stations 24 and 30) have concentrations that exceed three
ti mes the hi ghest background concentration. Based on the infornation
coll ected, there appears to be no pattern to the concentrations of
PAH conpounds detected at the Site.

Pesticides - Low concentrations of pesticide conpounds are present at
nearly all |ocations throughout the Site and background | ocati ons.
Thirteen different pesticide conpounds were reported



to be detected at the Site, all at J-qualified concentrations. “J”

val ues indicate that the analyte is present, but the reported val ue
may not be accurate or precise. Myst of the thirty surface soi
sampl es contain one or nore pesticide conpounds. As with the PAHs, no
specific pattern of pesticide distribution can be identified except
that the conpounds are present sporadically across the Site. The
pesticides endrin, ketone and 4' 4-DDE were present nost frequently,
with each reported at 10 different sanpling |locations. Only one
pesticide, dieldrin, at |ocation 16 (360J ug/kg), was present at a
concentration above 150 ug/kg; four |ocations had single pesticides
at concentrations above 50 ug/ kg, but the majority of detections were
at levels below 10 ug/ kg per pesticide conmpound.

The hi ghest total pesticide |evels were found at station 16,
and the second hi ghest were at station 29, which was one of the three
desi gnat ed background | ocations. Pesticides were not detected at
stations 03, 13, 17, 21, 28, and 30. In general, the results indicate
t hat pesticide conpounds were used extensively throughout the Site.

Pol ychl ori nated Bi phenyls (PCBs) - PCBs are present in the
surface soil at approximtely one-half of the |ocations sanpled,
i ncl udi ng background | ocations. These conpounds were detected near
all fornmer transformer |ocations, and sone spill and random
| ocations. Two types of PCBs were reported from sixteen |ocations at
the Site, including two of the three background stations. Each
| ocation where PCBs were detected contained either Aroclor 1254 or
Arocl or 1260, but not both. PCB conmpounds were detected at all sanple
stations |ocated near former transforner areas, at sone sanple
stations |l ocated near spill or soil gas “hot spot” areas, and at sone
random and background sanpl e stations.

Inorgani c Elements - Although present at nost |ocations, nost
i norgani c el enents detected are not present at concentrations of
potential human health concern. Only | ead appears to be present at
concentrations of potential concern over a w despread area of the
Site. In addition, several “hot spot” |ocations exist with high
concentrations of certain elenments. A sunmary of the frequency and
range of concentrations of inorganic elenents detected in the surface
soils at the Site is presented in Table 3.

Di oxin Soil Sanpling

Low concentrations of dioxin/furans are present at nost
| ocations at the Site and at off-site background | ocations. These
conmpounds appear to be present at |ocations of apparent past spills
or waste activities. Soil sanples were collected from 12 specific and
random | ocations at the Site and anal yzed for total tetra- through
oct a-chl ori nat ed di benzo-p-di oxi ns and di benzofurans. Results are
summari zed in Table 4, and total toxicity equival ent concentrations
(TE) of 2, 3, 7, 8-TCDD for each sanple location are illustrated on
Fi gure 4.



Asbest os Ash Sanpli ng

Asbest os sanmpling was conducted to eval uate the presence of
asbestos in the ash present in the buildings destroyed in the Apri
1992 fire at the Site.

The results of the ash sanpling are depicted on Figure 5. The
ash generated and deposited at the Site as a result of the April 1992
fire does not contain asbestos. However, ash collected specifically
fromthe remains of the asbestos material stored at the Site does
contai n asbestos. Asbestos was detected only in the ash sanple (AS-01
- 40-60% chrysotile, 10-30% anvosite) collected directly fromthe
remai ns of the asbestos waste staging area; no asbestos was detected
at the other three ash sanpling |ocations. These results indicate
that the asbestos previously staged in the building probably did not
becone airborne or spread throughout the area as a result of the
fire.

SUBSURFACE SO L | NVESTI GATI ON

Sanpl es of the subsurface soils were collected from 20 boring
| ocations on and off (but near) the Site. The 20 boring |ocations
were sel ected on the conbined basis of soil vapor survey data,
observed field conditions (e.g., stained soil areas), and the need to
provi de adequate site-w de characterization. Two off-site, background
boring locations (borings 8 and 14) were included in the sanmpling
program

Two sanples were coll ected fromeach borehole. One sanple was
collected fromthe zone just above the encountered water table
(typically a very shallow depth at the Site), and the other sanple
was collected froma deeper depth zone.

The results of the analyses are summarized in Table 5 for
vol atil e organi c conpounds, total sem -volatile organic conpounds,
total PAHs (both carcinogenic and non-carcinogenic), total benzo-a-
pyrene equi val ent, total pesticides, and total PCBs.

Vol atil e Organi c Conpounds - Vol atile organi c conpounds are not

preval ent throughout the subsurface soils at the Site. However, two
di stinct source areas (one located in the northeastern portion of the
Site and one located in the former solvent storage area |located in
the central portion of the Site), were identified with high
concentrations of volatile organic conpounds in the subsurface.

At boring location 1, benzene was detected at a concentration
of 1,400 ug/kg in the shallow sanple (1-3.5 feet) and 1, 300, 000 ug/kg
in the deep sanple (3.5 - 5.0 feet). These data indicate a
substantial “hot spot” at this |location, the source and vertical and
hori zontal extent of which are not delineated.

Boring | ocation 11 generally corresponds with the former
sol vent storage area. Volatile organic conmpounds, including



tol uene, chl orobenzene, ethyl benzene, and xyl enes were detected in
both the shallow (1 to 3 feet) and deep sanple (7 to 9 feet). Total
vol atil e organi c conpounds were detected at concentrations of 250,000
ug/ kg in the shall ow sanple, and 34,800 ug/kg in the deep sanple. The
distribution of volatile organic conmpounds in the subsurface at the
Site seens to indicate discrete localized source (spill) areas.

Sem -vol atile Organi c Conpounds - Many sem -vol atile organic
conmpounds were reported to be present in the subsurface soils at the
Site. As shown in Table 5, the Polycyclic Aromatic Hydrocarbons
(PAHs) conmprise the majority of the sem -volatile organi c conpounds
present, and will be the focus of the discussion bel ow. Pesticides
and PCBs were al so reported at sonme sanple |ocations, as summari zed
bel ow.

Pol ycyclic Aromatic Hydrocarbons - PAH conmpounds, including

car ci nogeni ¢ and non-carci nogeni ¢ conpounds are present in the
subsurface throughout the entire Site and background | ocati ons.

Hi ghest subsurface soil PAH concentrations are noted in a w despread
area enconpassi ng the northern portion of the Site, and m nor *hot
spot” locations in the southern portion of the Site. The hi ghest PAH
conmpound concentrations noted nay be indicative of the presence of

[ i ght non-aqueous phase |iquids (LNAPL) , probably petroleumin
nature. The source of the PAH conpounds is likely related to previous
rel eases fromany of the | arge nunber of tanks |ocated in the
northern portion of the Site.

Pesticides - Very |ow concentrations of pesticide conmpounds are
present in the subsurface soils at the Site, generally at or near the
sanple quantitation limt. However, one “hot spot” |ocation of
pesticides in the subsurface at the former solvent storage area was
di scovered, with pesticides detected to a depth of 5 feet.

Pol ychl ori nated Bi phenyls (PCBs) - PCBs are not present in the
subsurface soil at the Site, with the exception of |ow concentrations
detected at a shallow depth at two unrelated | ocati ons. PCBs were
detected in only two boring sanples, BOR-02A and BOR-05A, at
concentrations of 710 ug/kg and 430 ug/ kg, respectively. Aroclor-1254
was the only PCB detected at these shallow boring |ocations.

I norgani ¢ El ements - Although present at nobst |ocations, nobst

i norganic el ements detected in the subsurface are within a rather
limted concentration range. However, anomalies in subsurface
arsenic, |lead, and nercury concentrations (relative to the rest of
the Site) were noted at two |locations (1 and 17). A summary of the
frequency and range of concentrations of inorganic elenments detected
in the subsurface soils at the Site is presented in Table 6.



GROUND WATER | NVESTI GATI ON
Site Ceol ogy/ Hydr ogeol ogy

Site-specific activities to further evaluate the Site geol ogy
and hydrogeol ogy included borehol e geophysical |ogging, water |evel
nmeasurenments, and ground water flow direction and velocity
det er m nati ons.

The el evation of the piezonmetric surface was neasured in
fourteen nonitoring/former production wells on the Site fromlate
1990 to late 1992. The water |evel nmeasurements were collected in
three different aquifers. From February 22, 1991 through March 28,
1991, continuous water-1level recorders were placed in four forner
production wells by the United States Geol ogic Survey (USGS) to
eval uate the tidal influence of the Del aware R ver on ground wat er
levels in the | ower two aquifers. The uppernost aquifer is the
unconfined water table aquifer located within alluviumand Site fil
material. A confined aquifer is |located within the Trenton G avel and
t he upper sand unit of the Potomac-Raritan-Magothy (PRM G oup. The
third aquifer of interest is also under confined conditions and is
| ocated within the |ower sand unit of the PRM G oup. Pertinent
information regarding these wells is summarized in Table 7.

In the alluvial water table aquifer, the fluctuations are
caused by direct exchange of water between the river and the aquifer,
at least for a distance of a few hundred horizontal feet. In the
lower two aquifers, the water |evel fluctuations are caused by
changes in hydraulic pressure as a result of changes in |oading. The
fluctuations in the | ower tw confined aquifers have been observed
alnost one mle fromthe Del aware River.

Gound water flow direction in each of the three aquifers was
determ ned by contouring the water |evel data collected on various
dates. The ground water flow direction in each aquifer was consistent
for each neasurenent date and does not appear to be influenced by the
tidal cycle in the Del aware River

On the contrary, ground water flow direction is influenced by
punpi ng of the various aquifers. Punping of the PRM Lower Sand
aqui fer in New Jersey produces southeasterly horizontal flow beneath
the Site.

The punping al so influences the ground water flow direction in
the Trenton G avel / PRM Upper Sand aquifer. Because of punping in the
PRM Lower Sand aquifer, the Del aware R ver “loses” water to the
Trenton G avel / PRM Upper Sand aquifer. Logically, this should result
in a westerly flow of ground water in this aquifer. However, ground
water in this aquifer appears to flowinto a trough that lies
per pendi cular to the Delaware River. In this case, ground water flow
appears to be influenced by the thickness of the Trenton G avel
(above the mddle clay unit), as the thickest portions of the Trenton
Gravel correspond to the deepest



portions of the trough apparently influencing ground water fl ow
di rection.

In the alluvial aquifer, the horizontal ground water flow
direction is to the northwest, away fromthe Del anare River. It
shoul d be noted that during the tine active punping occurred on the
Site (until approximtely 1980), a localized cone of depression in
the water table aquifer was centered near the Site.

Moni toring Well Sanpling

The ground water investigation at the Site included on-site
nonitoring and former production well sanpling and off-site
nmonitoring and fornmer production well sanpling (Figure 6). Two
conpl ete rounds of ground water sanpling of the twelve on-site wells
(MM2, MM4, MM9, MAM10, MWV 11, PH 408, PH 411, PH 415, PH 416,

PH 417, PH 419, and-PH 420) and five off-site wells (Packer-Shall ow,
Packer - Deep, PH 750, PH 751, and PH 752), were conducted during
February and Novenber 1991. In addition, several QA QC sanples were
col l ected during each sanpling event.

Al'l ground water sanples collected fromnonitoring and fornmer
production wells were anal yzed for general water chemstry and TCL
and TAL (total and dissolved netals) paranmeters. A summary of the
results are presented in Tables 8 and 9.

Of-Site Gound Water Quality

There are five well |ocations considered background sanpling
stations. O these five wells PH 750 (| ower sand), PH 751 (upper
sand) , and PH 752 (upper sand) are off -Site sanpling |ocations and
are considered to be hydrologically upgradient of the Site (i.e., not
i npacted by any Site activities). The other two wells, Packer-Shall ow
(al luvium and Packer-Deep (Trenton G avel), are likely situated
upgr adi ent or sidegradient of npst portions of the Site where waste
activities were noted in the past.

Wth the exception of |ower sand well PH 750, the off-site
wells contain little to no organi ¢ conpounds. However, well|l PH750,
whi ch was desi gnated as a background well, contains numerous volatile
organi ¢ conmpounds. Nunmerous inorganic elenents are also present in
the off-site wells. Elenents detected at concentrations of potenti al
concern include arsenic, barium and manganese. In the off-site
well's, only volatile organic conpounds, were detected in both rounds
of groundwater sanpling. Two sem - volatile conpounds
(4- et hyl phenol [4J ug/l - Packer- D] and phenol [5J ug/l - PH 751
and PH 752]) were detected in the off-site wells, but no pesticides
and PCBs were detected in any of the sanples.

There are a variety of inorganic elenents present in the
offsite wells. Inorganic elenments present at concentrations of
potential concern in filtered sanples, based solely on a genera
conparison to human health risk screening data criteria (EPA
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1993), include arsenic (Packer-S; 23.8 ug/l), barium (Packer-D;, 699
ug/ 1), and manganese (all off-site wells; range from 256 ug/l to
2,640 ug/l).

On-Site Gound Water Quality

There are three separate distinct aquifers at the Site: an
alluvial/fill aquifer, the Trenton G avel / PRM Upper Sand aquifer, and
the PRM Lower Sand aquifer.

Al luvial Aquifer - There are a variety of inorganic el enents present
in the alluvial aquifer. Inorganic elenents present at concentrations
of potential concern in dissolved (filtered) sanples, based solely on
a general conparison to hunman health risk screening data criteria,

i nclude arsenic, barium and manganese. However, the nanganese and
barium concentrations present are within background concentrations.

Trenton G avel / Upper Sand Aquifer - There were few to no organic
conmpounds detected in the Trenton G avel /Upper Sand aquifer. However,
there are nunerous inorganic elements present. Elenents detected at
concentrations of potential concern include manganese only, although
hi gh manganese concentrations are a natural feature of this aquifer

Only relatively | ow concentrations of volatile organic
conpounds were detected in the Trenton G avel /Upper Sand aquifer
during the first sanmpling round. No volatile organi c conmpounds,
pesticides, or PCB conpounds were detected in the second sanpling
round, although | ow concentrations of selected sem -volatile
conmpounds wer e det ect ed.

There are a variety of inorganic elenents present in the
Trenton G avel /Upper Sand aquifer. Inorganic el enments present at
concentrations of potential concern in dissolved (filtered) sanples,
based solely on a general conparison to human health risk screening
data criteria, include manganese. However, high concentrations of
iron and manganese are a natural feature of this aquifer.

Lower Sand Aquifer - There were nunerous volatile organi c conpounds
present in the lower sand aquifer at the Site, however; this is a
background conditi on and does not appear related to contam nation at
the Site. There are nunmerous inorganic elenents present in this
aqui fer as well, with nanganese present at concentrations of
potential concern, although this also appears to be a background
condition of this aquifer. The PRM Lower Sand aquifer contains the
great est number and hi ghest concentrati ons of organi c conpounds on
the Site. Wth the exception of a single finding of

bi s(2- et hyl hexyl )phthalate (6.4J ug/1) in the round 2 sanple from
wel | PH 408, the only other conpounds detected in this aquifer were
vol atil e organi c conpounds.
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A conparison of the off-site and off-site water quality of the
PRM Lower Sand aquifer indicates that relatively simlar conpounds
and concentrations are present in the aquifer both on-site and
hydrol ogical ly upgradi ent off-site |ocations. The results of this
compari son suppl enent the geol ogi c evidence (i.e., isolation of the
| ower sand fromthe contam nants at the Site by a thick [50-60 feet
thick] l|ayer of confining clay) that supports the observation that
t he source of organic conmpounds detected in the | ower sand aquifer at
the Site is likely not related to contamnants at the Site (i.e., the
conmpounds detected in the |ower sand aquifer are not typically
present in the shallow aquifer or soil at the Site). Rather, the
presence of organic conpounds in the | ower sand appears to be a
result of contam nation of the aquifer from sources west (upgradient)
of the Site. Mgration of contaminants to the Site from areas west of
the Site is pronoted by the continued punpi ng of the PRM Lower Sand
aqui fer in New Jersey, which substantially has |owered the
potentionetric surface of this aquifer

There are a variety of inorganic elenments present in the PRM
Lower Sand aquifer. Inorganic elenents present at concentrations of
potential concern in dissolved (filtered) sanples, based solely on a
general conparison to human health risk screening data criteria (EPA
1993) include manganese (PH 408 - 459 ug/l; PH 417 - 809 ug/l; PH 419
- 696 ug/l; and PH 420 - 654 ug/l). However, high iron and manganese
concentrations are a common background condition of this aquifer
because of changes in hydrogeochem stry as a result of contam nation
of this aquifer over the |last 50 years.

UNDERGROUND LI NE | NVESTI GATI ON
Li ne Location Activities

The primary objective of line |ocation activities was to assess
t he possible presence of buried process Iines at the Site and to
identify potential conduits for contam nant migration in the
subsurface at the Site.

Two approaches were used to assess the |location and type of
utilities and subsurface lines: (1) inventorying historic Plant and
utility plans, and (2) performng field reconnai ssance to identify
existing utilities and | ocations. To accurately account for the
nunmer ous underground utilities throughout this large Plant, the Site
was divided into ei ght zones.

As shown in Table 10, there are several types of bel ow ground
lines at the Site, including primarily sanitary sewer lines (Figure
7), stormsewer lines and surface drai nage trenches (Figure 8),
underground electric lines (Figure 9), and various types of water
I ines and ot her apparent subsurface process-type lines. No
under ground storage tanks were identified. The subsurface lines that
could be reasonably differentiated and identified at the Site are
depicted on the noted figures. The
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city water and sanitary sewer lines are Site-related. Mst of the

I ines appear to be in poor condition and do not appear to be usable.
For exanple, many of the stormmater trenches, drains, and sewers are
filled with debris and other material.

Several types of subsurface process-type lines, including
nol asses, spent nmash, and fuel lines, were identified on historical
Pl ant pl ans. However, because these lines often were shown to
term nate inside of dilapidated buildings, it was very difficult to
| ocate process lines in the field, even with a plan show ng the
approxi mate | ocation of the feature.

In general, there appears to be a |limted nunber of process
lines which travel for short distances bel ow grade at the Site.
Speci fic subsurface process pipe lines investigated are described
bel ow and are depicted on Figure 10:

I Approximately 155-foot section of a 12-inch dianeter nol asses
line was identified fromthe historic Plant/utility plans. This
12-inch diameter Iine term nates near the old boiler house.
Multiple efforts to locate this line in the field were
unsuccessful and it is possible that this |line was renoved.

A fuel line connecting the Site with the old fuel depot on the
west side of Del aware Avenue (now Chri stopher Col unbus

Boul evard) was identified on Plant/utility plans. This |ine
origi nates between Drum Dryer Buildings No. 1 and No. 2. in the
southern portion of the Site, but a surface expression of this
line or term nation of the line could not be identified.

Pl ans indicate a nunber of subsurface well water |ines existed
in support of on-site wells. In general, the subsurface well
water lines identified on the Plant plans travel for only short
di st ances.

An extensive network of subsurface lines, including sanitary
and storm sewers, electrical conduits, water |ines, and sone process
lines exist at the Site. Many of these lines are in poor condition.

Surface Water/ Sedi nent Sanpling

Surface water and sedi nent sanples were collected fromthe
surface and subsurface features (i.e., surface trenches and
subsurface lines - Figure 11) throughout the Site, which features did
not appear to contain oily substances. (Sanples collected from areas
heavily contam nated with petrol eum were designated as “waste
sanples,” the results of which are discussed in M scell aneous
Wastes.) The purpose of this sanpling was to eval uate the extent of
contam nation in these features (specifically surface water runoff)

t hroughout the Site. A description of the features sanpled as part of
this effort is provided in Table 11.
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The magni tude and extent of chem cal contami nation in the
surface water and sedi ments were assessed by submtting the sanples
for chem cal analyses of the full Target Conpound List and Target
Anal yte List paraneters. The results of the anal yses foll ow

Surface Water Data

The results of the surface water (stormwater/runoff) sanpling
are sunmari zed in Table 12 for volatile organi c conpounds, total
sem -vol atil e organi c conmpounds, total PAHs (both carcinogenic and
non- car ci nogenic), total benzo-a-pyrene equival ent, total pesticides,
and total PCBs. Wth the exception of two sanple stations situated
near the forner solvent storage area | ocated near-Locations LI Q01
and LIQ 02, volatile organic conpounds are not present in the surface
water (stormmater/runoff) at the Site.

Vol atil e Organi ¢ Conpounds - Locations LIQ 01 and LI Q 02 were the
only locations with detection of significant |levels volatile organic
conpounds, w th benzene (490 ug/l), 4-nmethyl-2-pentanone (2400 ug/l),
and toluene (730 ug/l) reported in sanple LI Q01 and 2-but anone
(5,500 ug/l) and 4-nethyl - 2- pentanone (490 ug/l) reported in sanple
LI @ 02.

The sanples collected fromstations LIQ 01 and LI Q 02 were
collected fromdrop inlets situated in the vicinity of the forner
sol vent storage area.

Sem - Vol atil e Organi c Conpounds - Low concentrations of sem volatile
conmpounds, including carcinogeni c and non-carci nogeni ¢ PAH conpounds,
are present in the surface water (stormmater/runoff) at the Site.

H gher concentrations of these conpounds are found at sanple stations
| ocated near the forner solvent storage area. Sem -volatile organic
conpounds were reported to be present in nearly all of the surface
wat er (stormmater/runoff) sanples (with the exception of stations
LIQ 03 and LIQ 09) collected at the Site. Wth the exception of the
total sem -volatile organic conmpound concentrations detected at
stations LIQ 01 and LI Q 02, nost sem -volatile organi c conpounds are
present at relatively low, J-qualified concentrations at nost
stations.

Pesticides - Low concentrations of pesticide conpounds were present

at two surface water sanple stations. Pesticide conpounds, however,

are not generally prevalent in the surface water (stormater/runoff)
at the Site.

Pol ychl ori nated. Bi phenyls (PCBs) - No PCBs were reported in the
surface water (stormnater/runoff) sanples collected at the Site.

I norgani ¢ El ements - Most inorganic elenents are present in the
surface water (stormmater/runoff) at the Site. Copper, iron, |ead,
manganese, and zinc are present at all sanple stations at
concentrations of potential environnmental concern. In addition,
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cadm um nercury, silver, and vanadium are present at specific

| ocations also at concentrations of potential environnmental concern.
The source of the inorganic elenents is likely runoff fromthe

ext ensi ve anount of metal debris at the Site and concentrations of
nmetals in the surface soils at the Site. A summary of the frequency
and range of concentrations of inorganic elenments detected in the
surface water (stormnater/runoff) at the Site is presented in Table
13.

Sedi nent Data

The results of the sedinent sanpling are summarized in Table 14
for volatile organic conpounds, total sem -volatile organic
conmpounds, total PAHs (both carcinogenic and non-carci nogenic), total
benzo- a- pyrene equival ent, total pesticides, and total PCBs.

Vol atile Organi ¢ Conmpounds -Wth the exception of two sanple
stations, one of which is situated near the fornmer solvent storage
area, volatile organic conpounds are not present in the sedinent at
the Site. However, volatile organic compounds were found at high
concentrations at those two |ocations. Locations SED 02 and SED- 03
were the only locations with significant concentrations of volatile
organi ¢ conmpounds, wi th 2-butanone (25,000 ug/kg) reported in sanple
SED- 02, and chl or omet hane (990J ug/kg), brononethane (2100J ug/kg) ,
benzene (1500J ug/kg) , ethyl benzene (17,000J ug/kg), and xyl enes
(17,000 ug/kg) reported in sanple SED- 03.

Sem - Vol atil e Organi c Conpounds - Sem -vol atile organi c conpounds
were reported to be present in all sedinent sanples collected at the
Site. As shown in Table 14, the Polycyclic Aronatic Hydrocarbons
(PAHs) conprise the majority of the sem -volatile organics present.

Pol ycyclic Aromatic Hydrocarbons - PAH conpounds, including

car ci nogeni ¢ and non-carci nogeni ¢ conpounds are present in al

sedi ment sanpl es col |l ected. The presence of the PAH conpounds is
probably a result of direct spills into the Site drai nage system or
transport of surface soil material into the drainage systemvia
runof f.

Pesticides - Low concentrations of pesticide conpounds are present at
nost of the sedinent sanple stations at the Site. However, pesticides
are not generally prevalent in the sedinents.

Pol ychl ori nat ed Bi phenyls (PCBs) - Low concentrations of PCBs are
present at nost of the sedinent sanple stations at the Site. Low
concentrations of PCBs were reported in all sedinent sanples with the
exception of sanple SED-12. Arochlor 1254 is the nost preval ent PCB
detected (6 locations), ranging in concentration from 150 ug/ kg
(SED-01) to 2,600 ug/kg (SED- 08).

Inorgani c El ements - Most inorganic elenents are present in the
sedinent at the Site. Arsenic and |ead are present at certain
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sanpl e stations at concentrations of potential environnental concern
The source of the inorganics is likely runoff fromthe surface soi
and debris at the Site. The inorganic sedinent results are summari zed
on Tabl e 15.

Wast e Sanpling

Sanpl i ng was conducted to eval uate substances identified in the
underground features at the Site as “high concentration or oily”
waste type materials, based solely on field characterization and
observations (i.e., high organic vapor readings, apparent free oi
product, unknown waste materials, etc.). In addition to the
substances identified in the underground features, other types of
wast e, including substances located in three drunms of unknown origin
(note that only two drunms could be accessed for sanpling) and a
substance | eaking froma storage sphere at the Site, were identified
for further characterization.

Liquid and/or solid (multi-matrix) sanples were collected from
10 | ocations at the Site in January 1992 (Figure 12). The results of
the waste sanpling are sunmari zed in Table 16 for volatile organic
conmpounds, total sem -volatile organic conpounds, total PAHs (both
car ci nogeni ¢ and non-carci nogenic), total benzo-a-pyrene equivalent,
total pesticides, and total PCBs. A summary of the frequency and
range of detects of inorganics is presented in Table 17. A genera
description of the findings follows.

Drum Sanples (Stations HC 01, HC-02) - The drunms contain numerous
organi ¢ conpounds and netal s, although based on the anal ytical data,

t he exact contents of the drums cannot be determined. O the two
drunms sanpl ed, one drum contains alnobst a nearly pure organic
substance, whereas the other drum contains both organic conpounds and
nmet al s.

Hort onsphere Sanple (Stations HC-03) - The liquid draining fromthe
Hort onsphere at the tinme of sanpling cannot be identified based on
the laboratory results. The sanple collected fromthe Hortonsphere
was cl ear and anber col ored, and was nore vi scous than water but |ess
vi scous than oil, and had no obvi ous odor.

No TCL conpounds were detected in the sanple fromthe
Hort onsphere, and only one unknown seni-volatile Tentatively
I dentified Compound (TIC) was detected at a concentration of 1,940
ng/ kg. The liquid draining fromthe sphere contains relatively high
concentrations of arsenic (101 ug/l), iron (75,500 ug/l), lead (18
ug/l), manganese (553 ug/l), and zinc (646 ug/l). No other netals
wer e det ect ed.

Electrical Uilities (Stations HC 04, HC 05, HC 08, HC 09, HC 10) -
The oily waste sanples collected fromthe electrical utility areas
contain |l ow | evel s of TCL conpounds and nunerous inorganic el enents.
It is presuned that the najor constituents of the oily waste are
non- TCL |ist organic compounds.
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Stormvater Uilities (Stations HC- 06, HC07) - Sanples HC- 06 and

HC- 07 were collected fromshallow stormvater trenches within the
Hortonsphere farmin the southeastern portion of the Site. The
shal | ow trenches within the Hortonsphere farmare contamnated with a
variety of inorganic elenments. Several inorganic elenents, including
antinmony, beryllium lead, and nercury are present at concentrations
of potential environnental concern in these trenches. Gven that the
liquid originating fromthe Hortonsphere did not contain nunerous
metals, the source of the netals in the sedinent and runoff in the
drainage trench is likely related to |leaching fromnetal debris

| ocated in the area or fromspills of unknown materials in this area.

Li ne Cont ani nati on Assessment

Based on the | aboratory results and the field reconnai ssance of
the subsurface features, the majority of contam nation appears
centered around two areas of the Site. The di scussi on bel ow descri bes
the specific utilities inmpacted and the nature of contam nation, and
provides an estimate of the contam nant vol une.

Sanitary Sewer Utilities

Only a limted inspection of sanitary utilities was perforned
during the RI. No sanples of fluids/sedinent found in sanitary sewers
were collected. Site reconnaissance was limted to key manhol es at
maj or intersections of the sanitary sewer lines. The | ength of
sanitary sewers inpacted by Site activities is difficult to
ascertain. A light sheen was observed on liquid surfaces in sone
manhol es whi ch may be due to organi c deconposition. Although there is
no current activity on the Site, flow was observed in the sanitary
sewers. The majority of this flowis suspected to be inflow and
infiltration into the pipe lines due to the deterioration (poor
integrity) of the sanitary sewer lines. Specifically, sections of the
sanitary sewer lines are thought to have separated; permtting the
inflowinfiltration of ground water/soil noisture from adjacent
saturated soil. Because the Site is lowlying, particularly the
nort hwest corner of the Site, tidal flooding of the Site probably
generates a significant inflowinto the sanitary sewer network.

Storm Sewer Utilities

The investigations of the subsurface stormsewers and surface
connected trenches were different. The stormwater trenches were easy
to | ocate and eval uate, whereas subsurface storm sewers could only be
eval uated at the nanhol es and/or at the points of discharge.
Cont am nat ed sedi nent washed fromthe Site's surface is believed to
be the principal source of contam nants in both storm sewers and
trenches. No evidence of illegal dunping into the storm sewers or
trenches was observed, although any contam nants dunped in the storm
sewers/trenches would naturally wash downstream and into the Del aware
Ri ver. Figure 13 indicates
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the sections of stormmvater utilities with known or suspected
cont am nati on

Due to its elevation, the stormsewer system appears to be
regularly flushed by tidal flows of the Delaware River. This
condition nmakes it is difficult to estimate the vol une of
contam nated liquids in subsurface stormsewers and trenches. The
majority of Site storm drai nage apparently di scharges through a
single 48-inch storm sewer |ocated between Piers 105 and 106 (LI Q 10
sanple location). it should be noted that although a review of
hi storical data indicated other stormnater discharge points [as
related to historic National Pollutant D scharge Elimnation System
(NPDES) permitted discharges], no others could be identified.)

Al t hough a sedi ment sanple could not be collected at this outlet
point, a fluid sanple was coll ected of the discharge (Sanple LIQ 10).
It is very difficult to identify fromwhich portion of the Site the
contam nants found in LIQ 10 originate; however, it is likely that
the stormnat er discharge is representative of Site runoff.

Cont am nat ed sedi nent exists in the stormtrenches. The storm
wat er trenches that are inpacted are | ocated near the Hortonsphere
tank farm Sanples fromthis area contain numerous inorganics, such
as barium lead, nmercury, and zinc, and several sem -volatile TICs.
of the 4000 feet of on-site stormtrenches, it appears that
approxi mtely 1300 feet contain contam nants. Based on field
measur enents, approximately 300 cubic feet of contam nated sedi nent
reside in these trenches. Contamni nated sedi nent was al so found in
some drop inlets (e.g., SED-01 and SED-05) which lead into storm
sewers but it is very difficult to estimate the | ength of inpacted
sewers and the volunme of contami nated sedinent. Little or no sedi nent
was observed in some manhol es of the storm sewers, while others
contained significant sedinent quantities. No estimate has been nade
of the volune of contam nated sedi nent found in storm sewers.

El ectrical Uilities

Figure 14 indicates the portions of the electrical utility
systemwi th known or suspected contam nation. Areas of contam nation
were estimated based on | aboratory data and vi sual observati on.

Contam nants in electrical utilities are believed to be the
result of two sources: 1) illegal or “mdnight dunping” and 2)
infiltration/inflow fromrunoff or from surrounding saturated soils
by way of cracks and separated pipe sections. In determning the
extent of contam nation, it was assuned that manhol es not found
during Site reconnai ssance or which could not be opened were not used
for illegal dumping. It should be noted that mgration of
contam nants between el ectrical substations is believed to have
occurred.
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According to the Plant/utility plans, substations are connected
by ducts, each of which can contain a dozen electrical conduits/pipes
of up to 4 inches in dianeter. During Site reconnai ssance, efforts to
identify specific conduits which could facilitate contam nant
transport were unsuccessful. In some substations, the conduits in the
ducts were obvi ously open-ended (not sealed). Frequently it was not
possible to determine if electrical conduits were |ocated above or
bel ow t he surface of the liquid contam nation.

G ven the information currently available, it was estimted
t hat approximately 3000 feet of the 5000 feet of electrical duct is
contanm nated to sonme extent. In all, contam nation was observed or is
believed to exist in 21 electrical substations. Based on field
nmeasurenments, approximately 28,000 gallons of contaminated liquid are
| ocated in substations. In addition, if the oily liquid frequently
observed in substations has entered into electrical ducts, between
6, 000 and 12,000 gallons of additional contam nated fluids could
exi st.

In summary, the subsurface |ines at sonme |locations at the Site
are extensively contam nated. Subsurface electrical lines, conduits,
and manhol es and surface drai nage trenches are the npost contan nated
features, although contam nation likely exists in all subsurface
features. Subsurface features have been contam nated as a result of
surface runoff and illegal dunping of oily liquids directly into
manhol es.

ECOLOG CAL | NVESTI GATI ON

A prelimnary ecol ogi cal assessnent was perfornmed to determ ne
the presence and evaluate the quality of the aquatic and terrestrial
communities in the vicinity of the Site. The scope of the ecol ogi cal
assessnment consisted of a general terrestrial survey, and an aquatic
survey using nodified Rapi d Bi oassessnent Protocols. The focus of the
ecol ogi cal investigation was on the benthic community in the Del aware
Ri ver.

Ten sanpl e stations, plus one upstream and one downstream
sanpl e station along the banks of the Del aware R ver (Figure 15) were
i nvesti gat ed.

CGeneral Description

The river bank in the vicinity of the Site has been heavily
nodi fied by piers, slips, bul kheads, rip-rap, and other structures of
t he urban environnent such that the river bank habitat physically no
| onger resenbles natural conditions. In addition, stormwater
di scharge, treated sewer effluent, and various other discharges from
bot h Pennsyl vania and New Jersey are introduced into the river in the
area. These discharges, along with the history of pollution in this
river zone, have altered the water and sedi nent chem stry. Therefore,
the study area has been
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heavily nodified, both physically and chemcally fromthe natura
condi ti ons.

Terrestrial Vegetation - The terrestrial environnent of the Site is
essentially urban. Mst of the ground surface consists of either
concrete, asphalt pavenent, or is covered by some structure. However,
early successional plant species have fornmed thickets on many of the
unpaved | ocations on the Site, and are al so growi ng i n pavenent
cracks and simlar |ocations. The vegetation on-site is principally
upl and her baceous species, typical of the “roadsi de weed” variety.
Common pl ant speci es observed include ragweed, crabgrass, spurge, and
ot her urban pioneer species. over tinme and if left undisturbed, the
veget ati on woul d encroach and perhaps predonmi nate the Site, although
Site buildings and pavenent will prevent conplete vegetation from
occurring.

Terrestrial WIldlife - The observed terrestrial wildlife community on
the Site is fairly typical of urban environments. The avian wildlife
observed consi sted nostly of comon urban bird species (starlings,
rock doves, house finches, and house sparrows), open scrub species
(rmour ni ng doves, song sparrows, ring-necked pheasants), wi ntering
songbi rds (white-throated sparrows, dark-eyed juncos), and raptors
such as red-tail ed hawks and kestrels. Al so observed were species
associ ated with the Del aware River including gulls (ring-billed,
herring, and greater black-backed) ruddy ducks, and mallards. The
only mammal s observed on-site were eastern cottontails, rats, and
donestic cats.

Aquatic Habitat - There are no streans or other aquatic environnents
on the Site. However, Site stormnater run-off flows directly into the
Del aware Ri ver via overland runoff and through the bel ow grade
stormwater system The Delaware River in the vicinity of the Site is
freshwater and tidal, however saltwater intrusion occurs |ocally.

Hi storically, the Del aware Ri ver has been highly polluted in the
study area, but recently the river has shown substantial inprovenents
in water quality. However, River Zone 3, in which the Site is

| ocated, is still part of the nost polluted reach of the Del aware
River. The invertebrate sanples collected at the Site for the R
reflect the generally poor water quality of the river, with sludge
wor ns (Tubi ficidae) dom nant at all sanple |ocations.

No jurisdictional wetlands were identified to be on the Site.
However, the Site is within 7 streamniles of the John Heinz Mnori al
Nati onal Refuge at Tinicum which includes the |argest freshwater
mar sh and i nportant aquatic habitat in Pennsyl vani a.

Aquatic vegetation - Aquatic vegetation was not present at any of the
sanpl e stations.

Aquatic WIldlife - The vast majority of the organisns collected at

any of the sanple stations were sludge worns (fam |y Tubificidae) The
ot her taxa collected included m dge | arvae (Chironom dae) and
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various nollusks, including clans (nostly Sphaeriidae), snails
(rmostly Physidae) and linpits (Ancylidae). However, no living
nmol | usks were collected at any of the sanple stations. O her taxa
were rare. Diversity at all stations was generally poor

Bent hi ¢ Community Eval uati ons

Ref erence Station Locations - The downstream reference station
(ECOL-11) is located adjacent to a road, fornerly a railroad bridge,
south of pier 109 and north of the Walt Wi tman bridge. It should be
noted that station ECOL-11 is |ocated downstreamof the City of

Phi | adel phia POTWoutfall. The upstreamreference station (ECOL-12)
is located on the south side of pier 96. ECO.-12 was unusual in that
it was located in relatively deep water. The water was approxi mately
12 feet deep at lowtide at this sanple station at the tine of field
i nvesti gati on.

Habi tat Eval uation - The study area reference stations are |located in
a highly nodified aquatic environment. Piers, bul kheads, rip-rap, and
various structures are present in the study area. The river has al so
been dredged for navigational purposes, and a fine silt was the

dom nant river bottom substrate. The river was brown, turbid, and
generally less than 10 feet deep at all sanple locations, and field

i nvestigation activities were conducted during | ow tide.

Communi ty Evaluation - Comunity eval uations for the ecol ogi ca
sanpling stations were made by conparing various quantitative
communi ty paraneters between the sanpling stations with the reference
stations using netrics. O eight netrics suggested for use, only four
wer e deened appropriate to use in assessing the estuarine conmunity
of the Delaware River in the vicinity of the Site. These are: (1)
taxa richness, (2) the nodified Famly Biotic Index (FBl), (3)

percent contribution of dom nant famly, and (4) the Community Loss
Index (CLI). FBI is indicative of the sensitivity of the aquatic
community, with zero being the nost sensitive and ten being the nost
tolerant. CLI is a neasure of dissimlarity that assesses the | oss of
bent hic taxa between the reference and the station of conparison. The
metrics at both of the reference stations are indicative of a
stressed aquatic environment. The percent contribution of the

dom nant famly, an indicator of comunity bal ance, is high, and the
dom nant species is tolerant to poor water quality. Wth a relatively
hi gh background pollution level, it may be difficult to detect
changes in the benthic comunity that may result fromthe Site, since
the nost striking cormunity shifts have al ready occurred due to
background stress.

Benthic Community Evaluation - There were 14 different taxa of
aquatic organisns collected in all the sanple |ocations conbined.

I ndi vidual stations ranged from1 to 9 taxa, averaging 5. The taxa
present, overall, are very pollution tolerant (FBI = 9.79 for fauna
of all stations conmbined). Organisnms sensitive to water pollution
were conpletely absent fromthe fauna.
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In summary, the prelimnary ecol ogi cal assessnent indicates
that it cannot be shown conclusively that the Site is having a
significant inpact on benthic organi snms beyond that apparent in
background reference stations inpacted by other nultiple sources of
contam nants. Further, the results of this study are conparable to
ot her studies conducted in the Del aware River, indicating a generally
i mpai red benthic conmunity.

DELAWARE RI VER SEDI MENT | NVESTI GATI ON

EPA col |l ected 16 river sedi ment sanples fromthe Del aware
River, east of the Site. The results of the sanple anal yses for
sem -vol atil e base-neutral acid extractables, pesticides, PCBs and
TAL netals are contained in Tables 18 (organic conmpounds) and Tabl e
19 (inorganics), and sanmple | ocations are shown on Figure 16.

The data fromthe 16 Del aware Ri ver sedi nent sanpling stations
were conpared to published “background” river sedinment data coll ected
bel ow t he Ben Franklin and Walt Wi tman bridges, as reported by the
Del aware Ri ver Basin Conmm ssi on.

Vol atil e organic Conpounds - Volatile organi c compounds were not
anal yzed in the sedi nent sanples collected fromthe Del aware Ri ver
as these conpounds were not expected to be present.

Sem - Vol atil e Organi c Conpounds - Eight sem -vol atile conpounds,

i ncluding 1 carcinogenic PAH, 6 non-carcinogenic PAHs, and 1

non- car ci nogeni ¢ non- PAH semi -vol atil e conpound, are randomy present
in 10 of the 16 sedi nent sanples collected fromthe Del anare River
adj acent to the Site. The concentrations reported are generally of
low | evels (less than or equal to 10 ng/kg) and are | ess than or
equal to the background concentrations referenced. Based on this
evidence, it does not appear that these conpounds can be directly or
exclusively attributable to the Site. Runoff fromthe Site, however,
likely has contributed some PAHs to the river sedinments.

Pesticides - Low concentrations of at |east one pesticide conmpound
were detected in all of the sedinment sanples fromthe Del aware River
However, the concentrations typically are |less than those of the
background stations referenced. Based on this evidence, it does not
appear that these conpounds can be directly or exclusively
attributable to the Site. Runoff fromthe Site, however, likely has
contributed sonme pesticides to the river sedinents.

Pol ychl ori nat ed Bi phenyls (PCBs) - Low concentrations of PCBs are
present at approximately half of the Delaware River sedinment sanple
stations. Based on this evidence, it does not appear that these
compounds can be directly or exclusively attributable to the Site.
Runof f fromthe Site, however, likely contributed some PCBs to the
river sedinments.

22



I norgani ¢ El enents - The inorganic elenments detected in the Del aware
Ri ver sedi nent sanples are presented in Table 19. Mst inorganic

el ements typically analyzed for are present in the sedinment fromthe
Del aware Ri ver, however the data for antinony, barium copper, and
sel enium were not presented. For selected el enments sanpled at the
background stations, the concentrations of netals in the Del aware

Ri ver sedinents are generally |less than those reported from
background stations.

6. Summary of Site Risks

HUVAN HEALTH RI SKS

The potential routes of migration of contam nants at the Site
i ncl ude:

. ai rborne mgration;

. vadose zone mgration;

. ground water mgration; and

. surface/ subsurface line (runoff) mgration.

The airborne migration potential of Site contam nants is |ow.
There is no evidence of vapor generation or mgration at the Site,
and al t hough contam nants can mgrate via fugitive dust at the Site,
current Site conditions mnimze dust generation.

Site contam nants have mgrated fromsurface spill areas into
t he vadose zone. Surface soil, surface feature, and subsurface
contam nants likely continue to mgrate downward into and through the
vadose zone. There is evidence that a LNAPL is present in the vadose
zone (i.e., residual saturation in the capillary zone), although the
LNAPL is not likely mgrating in the subsurface. The LNAPL, however,
is probably rel easing dissolved contam nants to the shall ow ground
wat er .

Any Site related contami nants in the ground water are
restricted to the shallow aquifers at the Site, and based upon ground
wat er fl ow determ nations, any contam nant mgration potential would
be to areas west and northwest, away fromthe Del aware River. The
shal |l ow aquifers do not directly discharge to the Del aware River in
this area. No Site related ground water contam nant mgration is
likely to the deep aquifer at the Site because of the presence of a
consi derabl e confining |ayer. However, the extent, if any, of
contam nant mgration between the shall ow and deep aquifers via the
former production wells at the site i s unknown.

Cont am nant transport potential in the runoff (liquid and
suspended sedinment) is high. This runoff is potentially via
surface/ subsurface lines and also likely via direct overland flow to
t he Del aware Ri ver. However, sedinment sanmples fromthe Del anare River
i medi ately adjacent to the Site did not indicate the presence of
contam nants at concentrations in excess of background | evels (at
sanpling | ocations i nmediately upriver and
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downriver fromthe Site). Sone contam nant nigration may occur on a
daily basis as a result of tidal cycle flushing of the storm sewer
system but the potential for contam nant mgration is greater during
peri ods of heavy precipitation, which can pronote suspended and
direct sedinent transport fromthe Site.

The inorganic contam nants present at the Site are very
persistent in the soil/sedinment, ground water and surface water
nmedia. Organic contam nants are al so persistent in the soil/sedi nent
medi a, although with the exception of oily waste areas, the organic
contam nants are generally not persistent in the ground water/surface
wat er nedi a.

The baseline risk assessnment consists of two assessnents:
human heal t h eval uati on and ecol ogi cal eval uation. The human heal th
eval uation for the Site quantifies potential human health risks
associated with the Site. The human health ri sk assessnent process
consi sts of four basic steps:

1. Sel ection of Chem cals of Potential Concern (CPCs).
Moni toring data collected as part of the RI are anal yzed
and CPCs are selected. O the chemicals detected at the
Site, CPCs are selected based on an eval uation of risk
factors (which quantify the relative, percent contribution
of each chem cal to the overall risk), frequency of
detection, low toxicity to humans (i.e., essential human
nutrients were not selected as CPCs), and background
concentrations. Selected CPCs are then evaluated further.

2. Exposure Assessnent. Exposure pathways are identified
based on an eval uation of the environnmental setting of the
Site and the environnental fate and transport of CPCs.
Exposure pat hways are selected for both current and future
| and uses of the Site. Exposure point concentrations and
exposures are estimated for each CPC for the exposure
pat hways quantitatively evaluated for this Site.

3. Toxicity Assessnent. Toxicity criteria for assessing
car ci nogeni ¢ ri sks and non-carci nogeni ¢ hazards for the
sel ected CPCs are presented and eval uat ed.

4. Ri sk Characterization. The exposure estimates and the
toxicity criteria are conbined to estinmate potential
carci nogeni c risks and non-carci nogeni c hazards for the
exposure pat hways quantitatively evaluated in this report.
These risks characterize the potential human heal th i npact
associated with the Site.

The summary of Chemicals of Potential Concern are |isted on
Tabl e 20.
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Table 20

Summary of Chemicals of Potential Concern for the PUBLICKER Site

Ground Water -

Soil

Storm Water
Drainage

Chemical

AFM

TGS

LS

Surface

Sub-
Surface

Surface
Water Sediment

Organics:

Benzene

2-Butanone

trans-1,2-Dichloroethene

Dieldrin

Endrin Ketone

bis(2-Ethlhexyl)phthalate

Heptachlor Epoxide

4-Methl-2-pentanone

4-Methyphenol

Polycyclic Aromatic Hydrocarbons

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(k)fluoranthene

Dibenz(a,h)anthrancene

Indeno(1,2,3-c,d)pyrene

2-Methylnaphthalene

Phenanthrene

Aroctor-1254

Aroclor-1260

2,3,7,8-TCDD (Equivalents)

Toluene

Trichloroethene

Vinyl Chloride

Inorganics:

Aluminum

Arsenic

Barium

Beryllium

Cadmium

Chromium

Cobalt
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Storm Water
Ground Water - Soil Drainage
Sub- Surface
Chemical AFM TGS LS Surface Surface Water Sediment
Copper .
Lead * * . .
Manganese * * + * * .
Mercury b *
Nickel *
Thallium + +
Vanadium * * .
Zinc * .

Considered to be within background levels but exceeding Risk-Based Concentrations (RBCs).
Considered to be above background levels and exceeding RBCs.

Background comparison not available

AFM = alluvium and fill material, TG/US = Trenton gravel/upper-sand, and LS = Lower said
Not sampled in this medium
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The Site is located in a heavy urban industrial area of
sout heastern Phil adel phia. An estimated popul ation of only 1,100
people live within a 1-mle radius of the Site, although over 500, 000
people live within a 4-mle radius of the Site in Philadel phia and
the New Jersey cities of Canden and G oucester. The nedia of concern
in this study include ground water, surface and subsurface soils,
surface water, sedinment, air, and biota. The follow ng current |and
use exposure pathways were quantitatively evaluated in the Rl

. I ncidental ingestion and dermal absorption of chemcals in
surface soil by trespassers (i.e., children) at the Site;

. Der mal absorption of chemicals in surface water by trespassers
(i.e., children) exposed at on-site trenches, manholes, or the
outfall to an enbaynment of the Del aware River;

. I nci dental ingestion and dermal absorption of chemcals in
sedi nments by trespassers (i.e., children) exposed at on-site
trenches, manholes, or the outfall to the Del aware Ri ver.

. I nhal ati on of dust from surface soil by trespassers (i.e.
children) at the Site.

The following future | and use exposure pat hways were quantitatively
eval uat ed:

Short-Term Construction Scenari o:

. I nci dental ingestion and dermal absorption of chemcals in
bl ended surface and subsurface soil by construction workers at
the Site; and

. I nhal ati on of dust from bl ended surface and subsurface soil by
construction workers during grading activities at the Site.

Long-Term Scenario |, Industrial Redevel opment:

. I ngestion of chemicals in ground water fromindustrial wells by
workers on the Site (assunm ng no treatnent, of ground water);

. Dermal absorption of organic conpounds whil e showering using
ground water fromon-site wells by workers (assum ng no
treatment of ground water);

. I nhal ati on of VOCs whil e showering using ground water from

i ndustrial wells by workers at the Site (assum ng no treatnment
of ground water); and
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. I nhal ati on of VOCs by on-site workers from an openly vented
cooling tower using ground water fromon-site wells (assum ng
no treatnent of ground water).

Long- Term Scenario |1, Playing Field Devel opment:

. I nci dental ingestion and dermal absorption of chemcals in
bl ended surface and subsurface soil by children and adults
pl aying at the Site; and

. I nhal ati on of dust from bl ended surface and subsurface soils by
children and adults playing at the Site.

The toxicity assessnment is then devel oped for each CPC

Cancer potency factors (CPFs) have been devel oped by EPA s
Car ci nogeni ¢ Assessnent Group for estinmating excess lifetinme cancer
ri sks associated with exposure to potentially carcinogenic chem cals.
CPFs, which are expressed in units of (ng/kg-day) !, are multiplied
by the estimated intake of a potential carcinogen, in units of
ng/ kg-day, to provide an upper-bound estimate of the excess lifetine
cancer risk associated with exposure at that intake |level. The term
“upper bound” reflects the conservative estimte of the risks
cal culated fromthe CPF. Use of this approach nakes underestimation
of the actual cancer risk highly unlikely. Cancer potency factors are
derived fromthe results of human epi dem ol ogi cal studies or chronic
ani mal bi oassays to which ani mal -to-human extrapol ati on and
uncertainty factors have been appli ed.

Ref erence doses (RfDs) have been devel oped by EPA for
indicating the potential for adverse health effects from exposure to
chem cal s exhi biting non-carcinogenic effects. RfDs, which are
expressed in units of ng/kg-day, are estimates of lifetine daily
exposure |l evels for humans, including sensitive individuals, that are
not likely to be without an appreciable risk of adverse health
effects. Estimated intakes of chem cals fromenvironmental nedia
(e.g., the anpbunt of a chem cal ingested from contam nated drinking
wat er) can be conpared to the RFD. RfDs are derived from human
epi dem ol ogi cal studies, or animal studies to which uncertainty
factors have been applied (e.g., to account for the use of anina
data to predict effects on humans) . These uncertainty factors help
ensure that the RfDs will not underestinmate the potential for adverse
non- car ci nogeni c effects to occur.

Excess lifetime cancer risks are determ ned by multiplying the
intake level with the cancer potency factor. These risks are
probabilities that are generally expressed in scientific notation
(e.g., 1x10°% or 1E-6). An excess lifetine cancer risk of 1x10°©
i ndicates that, as a pl ausi bl e upper bound, an individual has a one
in one mllion chance of devel opi ng cancer as a result of
site-rel ated exposure to a carcinogen over a 70-year lifetinme under
t he specific exposure conditions at a site.
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Potential concern for non-carcinogenic effects of a single
contam nant in a single mediumis expressed as the hazard quoti ent
(HQ (or the ratio of the estimted intake derived fromthe
cont am nant concentration in a given nediumto the contam nant’s
reference dose). By adding the H@ for all contami nants within a
medi um or across all media to which a given popul ati on nay reasonably
be exposed, the Hazard Index (H') can be generated. The H provides a
useful reference point for gauging the potential significance of
mul tiple contam nant exposures within a single nmediumor across
medi a.

The final step in the baseline risk assessnent process is risk
characterization. In this step, toxicity criteria identified are
conmbi ned with exposure estimates to quantify potential carcinogenic
and non-carci nogenic effects associated with CPCs at the Site.
Potential risks associated with exposure pat hways eval uat ed under
current and future land use of the Site are presented in Table 21.

Potenti al carcinogenic risks are expressed as an increased
probability of devel oping cancer over a lifetine (i.e., excess
individual lifetime cancer risk). A 10°° increased cancer risk is the
poi nt of departure established in the NCP. In addition, the NCP
states that “for known or suspected carcinogens, acceptabl e exposure
| evel s are generally concentration |evels that represent an excess;
upper bound lifetime cancer risk to an individual of between 10* and
10°6.”

Non- car ci nogeni c effects associated with exposure to a chem cal
are quantified by dividing its Chronic Daily Intake (CDI) by its
reference dose (RfD). This ratio is called the hazard quotient. I|f
t he hazard quotient exceeds unity (i.e., 1) , then an adverse health
effect may occur. if the estimted hazard quotient is |ess than
unity, then adverse non-carcinogenic effects are unlikely to occur.

The results of the risk issessnent are sunmmari zed bel ow.
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Table 21
Conclusions Of the Publicker
Baseline Risk Assessment

Potential Non-

Potential carcinogenic Risk
Carcinogenic (Hazard Index)(HI)
Exposure Pathway Risk Comments

Current Land Use Conditions

Direct contact with surface soil by children 4E-5 0.9 Potential carcinogenic risk within acceptable risk range (i.e.,

playing at the site <10). Risks primarily due to arsenic which was found to be
within background levels. Hazard index below unity (1);
therefore, non-carcinogenic effects unlikely to occur.

Direct contact with surface water by 2E-4 0.01 Potential carcinogenic risk exceeds NCP acceptable risk range

children playing in the Delaware River (i.e., >10*). Risk primarily due to PAHs which were found to be

below outfalls from the Site. within background levels. Hazard index below unity (1);
therefore, non-carcinogenic effects unlikely to occur.

Direct contact with sediments by children 1E-4 2 Potential carcinogenic risk reaches NCP acceptable risk range

playing in the Delaware River below (i.e., >10%). Risk primarily due to arsenic which was found to

outfalls from the Site. be within background levels. Hazard index below unity (1);
therefore, non-carcinogenic effects unlikely to occur.

Inhalation of airborne dust by children 2E-6 0.04 Potential carcinogenic risk within acceptable risk range (i.e.,

playing at the Site. <10*). Risk primarily due to chromium which was found to be
within background levels. Hazard index below unity (1);
therefore, non-carcinogenic effects unlikely to occur.

Future Land Use Conditions

Hypothetical construction workers directly 1E-6 0.2 Potential carcinogenic risk within acceptable risk range (i.e.,

contacting blended surface and <10* Risk primarily due to benzo(a)pyrene and arsenic, which

subsurface soil while working at the Site. were found to be within background levels, and 2,3,7,8-TCDD.
Hazard index below unity (1); therefore, non-carcinogenic
effects unlikely to occur.

Hypothetical construction workers inhaling 2E-5 0.9 Potential carcinogenic risk within acceptable risk range (i.e.,

airborne dust from blended surface and
subsurface soil at the Site.

<10*). Risk primarily due to chromium which was found to be
within background levels. Hazard index below unity (1);
therefore, non-carcinogenic effects unlikely to occur.
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Potential Non-

Potential carcinogenic Risk
Carcinogenic (Hazard Index)(HI)
Exposure Pathway Risk Comments

Future Land Use Conditions (cont'd)
Hypothetical industrial park workers Potential carcinogenic risks all within acceptable risk range,
using ground water for drinking and with the exception of the alluvium ground water. Hazard
showering: 2E-4 1 indices below unity (1); with the exception of the alluvium

Alluvium 8E-5 0.6 ground water. Arsenic was the primary CPC in the alluvium

Trenton Gravel/upper Sand 3E-5 0.2 but was found at similar levels in background. VOCs in lower

Lower Sand sand most likely due to regional background. Similar

background risks estimated for use of ground water.

Hypothetical industrial park workers VOCs found only in lower sand. Potential carcinogenic risk
inhaling volatile organic compounds within the NCP acceptable risk range (i.e., <10#) and hazard
(VOCs) from ground water being used in index below unity (1). VOCs most likely due to regional
a cooling tower at the site: background.

Alluvium -- --

Trenton Gravel/upper Sand -- --

Lower Sand 3E-5 0.3
Hypothetical children and adults directly 4E-5 0.3 Potential carcinogenic risk within acceptable risk range
contacting blended surface and (i.e.,<10%) and hazard index below unity (1). Risk primarily
subsurface soil while playing at the Site. due to arsenic which was within background levels.
Hypothetical children and adults inhaling 4E-7 0.005 Potential carcinogenic risk below the NCP point of departure
airborne dust from blended surface and (i.e., <10%). And hazard index below unity (1).

subsurface soil while playing at the Site.
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Overall, the primary conclusions of the baseline risk
assessnment are as foll ows:

. The majority of the total exposure was fromnultiple routes;
the majority of the exposure pathways were bel ow t he upper
bound of the NCP acceptable risk range (i.e., <10%; and the
hazard indices were |less than unity. The nost significant
exposure routes were associated with exposure to surface water
and sedi nments.

. The risks potentially associated with the Site (assum ng al
CPCs are Site-related) are very simlar to background risks for
soil-, air-, and ground water-rel ated pat hways for both current

and future | and use exposure scenarios. Wth the exception of
the surface water, sedinent, and total exposure of construction
workers to soil, this analysis indicates that the Site does not
significantly contribute to the overall risk associated with

| and use in the area based on the existing database for the
Site. The primary CPCs detected at the Site (i.e., arsenic and
carci nogeni c PAHs) were found to be within background levels in
nost areas, and the VOCs detected in the | ower sand aquifer
were not detected at the Site.

. In the preceding RI summary, several “hot spot” |ocations were
identified in the surface and subsurface soils. Wen the
reasonabl e maxi mum exposure scenari os were devel oped, the risk
to human health fromthese sanple |ocations was deternmined to
be within EPA s acceptabl e range.

ENVI RONMENTAL RI SKS

The ecol ogical risk assessnment consists of the eval uation of
the potential terrestrial and aquatic ecol ogical inpacts due to
contam nant releases fromthe Site. The focus of the ecol ogica
assessment was. on the terrestrial ecology at the Site and the
aquatic ecology of the Delaware River imedi ately adjacent to the
site.

Terrestrial Ri sk Summary

Based on the conparison of cal cul ated exposure rates (comnbi ning
food and water intake) and toxicity information, it appears that
iron, lead, nercury, total PAHs, and di benzofuran may present
Site-wi de ecological threats to terrestrial vertebrates. Localized
ecol ogical threats to terrestrial vertebrates are presented by
chrom um copper, nmanganese, nickel, and vanadiumin the worst case
scenario at “hot spot” locations (e.g., SS-28 with 1,220 ng/kg
ni ckel ; 58,600 ng/ kg copper; and 3,790 ng/ kg lead). Potentially
car ci nogeni ¢ conpounds were not eval uated since carcinogenic effects
are not ordinarily an ecol ogical concern. This is because nost
organi sns are usually not |ong-lived enough to devel op cancer,
al t hough exposure to sonme highly carci nogeni ¢ conpounds can result.
intunors in 4 to 6 weeks.
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Insufficient data are available to assess the potentia
toxicity of certain organic conmpounds, pesticides, and several netals
on terrestrial plants. For other netals, the detected | evels of
copper, lead, and zinc were frequently above |evels reported toxic to
terrestrial plants. Also potentially toxic to plants at one or a few
| ocations are arsenic, beryllium cadm um nanganese, nickel, and
vanadi um Hot spots were |ocated at sanpling |ocations SS-7, SS-12,
and SS-28, but potentially toxic |levels of copper and | ead were found
i n nunmerous | ocations.

Aguati c Assessnent of Ri sk

Contam nants in the water columm offer two routes of exposure;
the first being direct intake through nouthparts and gills, and the
second through dernmal absorption. Exposure to river sedinents my
occur by two routes of exposure; the first being direct and
i nci dental ingestion during feeding, and the second from der nal
absorption. Sanple station LI Q 10 was used to assess aquati c exposure
since it is known to be an active stormnvater di scharge point fromthe
Site. It was assunmed that the concentrations of conpounds detected at
LI Q 10 are representative of the runoff fromthe Site, and that
aquatic organi sns near the outfall are exposed to the detected
concentrations continuously. These assunptions, however, are not
entirely reasonable since the effluent would i nmediately mx with the
Del aware River, or at least with that volunme of water within the slip
ar ea.

Aquatic exposure was eval uated by conparing the sedi nent
concentrations of contaminants in the LIQ 10 sanple to those detected
in the background surface water and sedi nent sanples. The aquatic
exposure drew upon the results of the benthic macroinvertebrate
i nvesti gati on.

Consi dering the above sunmmary of Site risks, actual or
t hreat ened rel eases of hazardous substances fromthis Site, if not
addressed by inplenmenting the response action selected in this ROD
may present an inmnent and substantial endangernent to public health
and wel fare, or the environnment.

7. Description of Alternatives

The tabl e bel ow summari zes the alternatives for the various
nmedia at the Site. A nore detail ed description of each alternative
follows the table.

33



Media Alternative
Subsurface Soil No action
Containment Paving area identified as being contaminated
Treatment/Disposal Ex-situ washing/off-site disposal
Subsurface Soil No action
Containment Paving area identified as being contaminated
Treatment In-situ bioremediation
Ground Water No action
Containment Well abandonment
Contaminated Electric No action
Utilities
Removal/Treatment/disposal Removal/Treatment/Off-site disposal
Contaminated No action
Stormwater Utilities Removal/Treatment/Disposal Removal/Treatment/Off-site disposal
Miscellaneous No action
Removal/Treatment/Disposal Removal/Treatment/Off-site disposal

Alternatives for the Site are presented bel ow for each individua
medium Alternatives are presented on a nedi um by-nmedi um basi s
because it is feasible that a renedial response selected for one
medium (e.g., surface soil) will be independent fromthat selected
for another (e.g., ground water) . To be considered for nore detailed
eval uati on, each nediumspecific alternative nust be technically
feasi ble and nust not interfere with alternatives applicable to other
medi a. The nmedi um specific alternatives described below wi Il be
conbined to create a Site-w de ROD

Al ternatives for Surface Soi
The surface soil is contam nated with PAHs and netal s, which pose

a potential environnmental risk to the Delaware River if the soil were

to erode.

» The extent of contam nation surroundi ng each sanple | ocation was
esti mated based an know edge of Site history, Site |ayout, and
prof essi onal judgnent.

» The renedial alternatives nust be capabl e of addressing al
site-related contamnants (i.e., the technology nust treat netals
and organics).

The alternatives are as follows:

Alternative Surface Soil - 1: No action
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Alternative Surface Soil - 2: Surface soil capping Perform ng
addi ti onal sanpling during the renedial design to confirmthe extent
of contam nation. Cl earing and di sposal of Site debris from areas
with exposed soil and el evated contam nant levels. Installing an

i nper meabl e cap designed to neet Pennsylvania s Solid Waste Landfil
regul ati ons. Annual nonitoring of the alluvial wells |ocated al ong
the northern Site border for organic constituents.

Alternative Surface Soil - 3: Ex situ soil washing/off-site disposa
- Performng treatability study during the renmedi al design to verify
remedi al technol ogy and detail ed delineation of extent of

contam nation. Clearing and disposal of Site debris fromareas with
exposed soil and el evated contami nant | evels. Renoval of the top 1
foot of soil and physical separation of fine material (expected to
contain contam nation). Chemcally wash fine material based on target
contam nant identified for the area excavated; netals, pH based
treatnent; organics, surfactant-based treatnent. Repl ace excavated
soil with clean fill. Provide offsite disposal at a RCRA Treatnent,
Storage and Disposal (TSD) facility for fine-grained soil materia
that fails the Toxicity Characteristic Leaching Procedure (TCLP)

Al ternatives for Subsurface Soi

The risk associated with subsurface soil is actually associated
with the potential for contam nation of the alluvial aquifer
(surficial aquifer). The contam nants of concern are VOCs and PAHSs.
The contami nants in the subsurface soils are residual and are
t herefore not expected to migrate w thout flushing.

. The subsurface soil |ocated between sanple |ocations identified
to be contaminated is al so contam nated.

The alternatives are as foll ows:
Al ternative Subsurface Soil - 1: No acti on

Al ternative Subsurface Soil - 2: Capping over contam nated
subsurface soils - Performng |imted borehole sanpling during
renedi al design to define limts of inpacted subsurface soils.
Clearing and disposal of Site debris fromareas where cap will be
installed. installing an inperneabl e cap designed to neet
Pennsylvania’s Solid. Waste Landfill regulations. Mnitoring 3
alluvial wells annually for 5 years (organic constituents only).

Al ternative Subsurface Soil - 3: In situ biorenediation performng
treatability study during remedial design to verify renedi a
technol ogy and performng limted borehole sanpling to define limts
of inpacted subsurface soil. Cearing and disposal of Site debris and
asphalt to gain access needed to distribute nutrients/biol ogica
culture. Introduce nutrients/culture through a conbination of surface
application (deep plow ng), borehol es,
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and shallow wells. Install a conbination of subsurface gullies and
shal | ow boreholes to introduce and extract alluvial ground water.

Al ternatives for G ound \Water

The ground water has a potential to be contam nated via the
existing on-site wells. The wells can act as a conduit for Site
contam nants to inpact the ground water. G ound water renediation
al ternatives were not devel oped because the Rl results did not
indicate that the Site was contributing to the ground water
contam nation in the area.

. The wells that are considered for abandonnent are the fourteen
wells that are located within the footprint of the boundary,
and any others which are |ocated during the renedial design.

The ground water alternatives are as foll ows:

Alternative Gound Water - 1: No action

Al ternative G ound Water - 2: Abandonnment of on-site wells - An
inventory of Site wells will be conducted during the renedi al design.
Abandonment of all |located wells by perforating the well casings and
grouting to the surface in accordance with state regul ati ons.
Alternatives for the Electric Utilities

The substations and conduits are contaminated with an oily waste
(predom nantly organic in nature) believed to have originated from
“m dni ght dunpi ng.”

El ectric Substations

. 23 substations are contaminated with a characteristic hazardous
[iquid.
. A total of approximtely 28,000 gallons of contam nated |iquid

exists in the substations.

. The heavy sludge in the substations can be vacuuned.
. Approxi mately 3,000 gallons of |iquid waste/cleaning fluids
wi Il be generated during decontam nati on procedures.

El ectric Conduits Connecting Substations

. Al'l conduits between substations that were identified to be
contam nated are thensel ves cont am nat ed.

. The conduits contain approxi mately 6,000 gall ons of
contam nated |iquid.
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. Once steamcl eaned, the conduits that exist within a concrete
bl ock can be left on Site.

. Approxi mately 3,000 gallons of liquid waste will be generated
during decontam nati on procedures.

The alternatives are as foll ows:
El ectric Utilities - 1: No Acti on

Electric UWilities - 2: Performduring the renedial design limted
vi sual inspection of substations to confirm suspected contam nation
and extent of mgration. Renove all |iquids from substations using
vacuum truck technol ogy. Renove all contam nated conduits by
excavation where needed to facilitate renoval of liquids in conduits.
St eam cl ean substations and conduits. vacuum substations a second
time to renove cleaning fluids and residual wastes renoved during the
cl eaning process. Incinerate all wastes renoved fromelectrica
substations and conduits (contam nated and cl eaning fluids) and

di spose of ash at an approved RCRA TSD facility. Al decontam nated
conduits would be left on-Site.

Alternatives for the Stormmvater Utilities

The trenches and subsurface stormdrains are contam nated wi th
sedi rent that eroded fromthe Site's surface.

. Based on sedi nment and surface sanpling results, as well as
vi sual observation, all trenches are contam nated with
hazar dous subst ances.

. Assuned all subsurface stormdrains extending fromtrenches
wi th contam nated sedi nent ate contam nated.

. Approxi mately 300 cubic feet of contam nated sedi nent exist in
approxi mtely 1800 feet of trenches.

. Approxi mately 800 gallons of liquid waste will be generated
during the decontam nati on procedures.

. Approxi mately 1500 feet of subsurface storm sewers are
contam nated wi th approxi mately 150 cubic feet of sedinent.

The alternatives are as follows:

Alternative Stormwater Uilities - 1: No action

Alternative Stormmvater Uilities - 1. Renoval /RCRA di sposal of
fluids - Performvisual inspection during the renedial design to
identify sedi nent deposits in subsurface drains and drop inlets.

Renmove all sediments fromtrenches using vacuum truck technol ogy.
St eam cl ean trenches and subsurface stormdrains. Vacuum trenches
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and stormdrain outfalls to renpove cleaning fluids and residua

wast es renoved during the cleaning process. Stabilize and di spose of
all removed sedi nent and decontam nation fluids at an approved RCRA
facility. Sedinment nonitoring of the major outfall would be perforned
annually for 5 years to confirm contam nated sedi ment does not
originate fromthe Site.

Al'ternatives for the Mscell aneous Wastes

The m scel | aneous wastes consist of liquid stored in a Hortonsphere,
unknown liquid stored in three 55-gallon drums, 20 druns of wastes
that were generated during the renedial investigation, and residue
remai ni ng i n tanks.

Hor t onsphere

. Approxi mat el y 10,000 gal l ons of characteristically hazardous
waste is located in 1 of the 20 Hortonspheres.

. Once the liquids are renoved fromthe Hortonsphere and the
Hort onsphere is cleaned, no further action to the Hortonsphere
is required (i.e., renoval or disposal)

. The remai ni ng Hortonspheres are considered to be enpty.

Druns of “Unknown” content

. Three 55 gall on drunms of unknown content are currently stored
on the Site.
. The contents are characteristically hazardous.

Drunms Contai ni ng I nvestigation Generated Wastes

. 10 of the drunms are assumed to contain characteristically
hazar dous materi al

. 10 of the druns are assunmed to contain non-hazardous materi al
that can be landfilled at a solid waste facility.

Resi due Remai ning in Tanks

. Resi dual material that may be characteristically hazardous
remains in a small nunber of above ground tanks after the tanks
wer e punped out during the renoval action and OU #1.

The alternatives are as follows:

Al ternative Mscellaneous Wastes - 1: No action

Alternative M scell aneous Wastes - 2: Renoval / RCRA di sposal of

m scel | aneous wastes - Renove all liquid from Hortonsphere by vacuum

extraction technol ogy and clean the Hortonsphere. Renove all druns
cont ai ni ng hazardous waste stored on Site. incinerate
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and landfill all liquid fromthe Hortonsphere and the drunms of hazardous
wast e and di spose of remaining ash at an approved RCRA facility. Renove
all remai ning druns contai ni ng nonhazardous i nvesti gati on-generated wastes
and di spose of themat a solid waste |landfill. Residual material remaining
in tanks will be characterized during pre-design activities. Residual

mat eri al cont ai ni ng hazardous substances will be renoved, treated, and

di sposed of off-site at a hazardous or residual waste facility as

appropri ate.

8. Summary of Conparative Analysis of Alternatives

Each of the detailed alternatives described above are conpared by using
the nine criteria which are described as foll ows:

Overall Protection of Hunman Health and the Environnent - This criterion
is used to assess how the alternative achi eves and nmai ntains protection
of human heal th and the environnent.

Conpliance Wth Applicable of Rel evant and Appropriate Requirenents
ARARs) - This criterion is used to assess how the alternative conplies
wi th chem cal -specific, |location-specific, and action-specific federal
and state ARARs. If a waiver of ARARs is required, a justification of
such is provided.

Long-term Effecti veness and Pernmanence - This criterion is used to
assess the long-termeffectiveness of the alternative in maintaining
protection of human health and the environnent once response objectives
have been net.

Reduction of Toxicity, Mobility, or Volunme through treatnment - This
criterion is used to assess the antici pated performance of each of the
treatnent technol ogi es to be eval uat ed.

Short-term Effecti veness - This criterion is used to assess the
ef fectiveness of the alternative in protecting human health and the
envi ronnment during inplenentation of the alternative.

| npl ementability - This criterion is used to assess the technical,
operational, and adnmnistrative feasibility of the alternative and the
availability of services and materi al s.

Cost - This criterion is used to assess the capital and operational and
mai nt enance (O&V) costs of each alternative. In this case, the capital
cost includes contingencies and present worth cost is for 5 years of
operati on.

State Acceptance - This criterion is used to assess the state’s
technical and adm nistrative preferences or concerns about the
alternative.

Community Acceptance - This criterion is used to assess the conmunity’s
preference or concerns about the alternative.
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The NCP requires that EPA consider a “no action” alternative for each
site to establish a baseline for conparison to alternatives that do
require action.
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CONTAMINATED SURFACE SOIL

CRITERIA ALTERNATIVE Surface Soil-1 ALTERNATIVE Surface Soil-2 ALTERNATIVE Surface Soil-3
No Action Surface Soil Capping Ex-situ soil washing with off-site
disposal of metals-enriched soils
OVERALL PROTECTIVENESS

Human Health

Human health cancer risk of 4X10°
would remain for children coming into
direct contact with the surface soil at
the Site.

Prevents human health cancer risk of
4X10°® for children coming into direct
contact with the surface soil at the site.

Prevents human health cancer risk of 4X10°
for children coming into direct contact with the
surface soil at the Site.

Environment Contaminants in surface soils impose Contaminants in surface soils impose Contaminants in surface soils impose terrestrial
terrestrail and aquatic risk. terrestrial and aquatic risk. and aquatic risk.
COMPLIANCE WITH ARARs Not applicable. There are no chemical - or Location- There are no chemical - or location-specific

specific ARARs for contaminants. ARARs
restricting the generation of dust/volatile
emissions are applicable. PA residual
waste regulations would be relevant and
appropriate.

ARARSs for contaminants remediation for the
Site. ARARSs restricting the generation of
dust/volatile emissions are applicable. Appendix
B.2 of the PA Land Recycling Program
Technical Guidance Manual (7/95), on
contaminated soils is a TBC.

LONG TERM EFFECT AND
PERMANENCE

Not applicable.

Reduces surface soil migration and
minimizes residual risk. High reliability. Five
year review required to inspect the integrity
and effectiveness of cap.

Reduces surface soil migration and minimizes
residual risk. High reliability. No five year
review required.

REDUCTION OF TOXICITY, MOBILITY,
OR VOLUME THROUGH TREATMENT

Not applicable.

Reduction of contaminant mobility but no
change in volume or toxicity. Process
reversibility. Does not satisfy statutory
preference for treatment as a principle
element.

Soil washing and stabilization of contaminant
enriched fine grain soil. 65% to 95% of the
contaminants will be removed from the Site
surface soil. Decrease in contaminant mobility
and volume but toxicity will increase in wash
waste stream. Process irreversibility. Process
will significantly reduce the volume of
contaminant, resulting in less volume of
material which must be disposed. Satisfies
statutory preference for treatment as a
principle element.
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CONTAMINATED SURFACE SOIL

CRITERIA

ALTERNATIVE Surface Soil-1
No Action

ALTERNATIVE Surface Soil-2
Surface Soil Capping

ALTERNATIVE Surface Soil-3
Ex-situ soil washing with off-site
disposal of metals-enriched soils

SHORT TERM EFFECTIVENESS

Not applicable.

Slight potential for migration of contaminants
to community by way of dust or volatile
emissions. Workers will be placed at a low
risk during capping process. Protocol to be
used during removal relatively standardized
in profession. Limited potential for increase in
existing environmental risk from erosion
during installation. Implementation in

relatively short time frame (less than 6
months).

Slight increase in risk during remediation. Potential for
migration of contaminants to community by way of
dust or volatile emissions. Workers will be placed at a
low risk during washing process. Protocol to be used
during removal relatively standardized in profession.
Limited potential for increase in existing
environmental risk from erosion during the process.
Implementation in relatively short time frame (less
than 6 months).

IMPLEMENTABILITY Not applicable High Level of technical feasibility, uses High Level of technical feasibility, uses proven
proven technology. Uncertainty exists as to technology. Uncertainty exists as to volume
the physical dimensions of cap and its reduction realized from process and disposal costs.
nature; State acceptance of design required. | Materials and services are readily available.
Materials and services are readily available.
COST
Capital Cost None $1,113,000 $2,047,000
First Year Annual O&M Cost None $11,000 $0
Present Worth Cost (PWC) None $1,166,000 $2,047,000
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MEDIA GROUP - CONTAMINATED SUBSURFACE SOIL

CRITERIA ALTERNATIVE Subsurface Soil-1 ALTERNATIVE Subsurface Soil-2 ALTERNATIVE Subsurface Soil-3
No Action Capping over Contaminated Subsurface In-situ Bioremediation
Soils
OVERALL PROTECTIVENESS

Human Health

Human health cancer risk of 4X10®° would
remain for children and adults directly
contacting blended surface and subsurface
soil while playing at the Site.

Prevents human health cancer risk of 4X10°°
for children and adults directly contacting
blended surface and subsurface soil while
playing at the Site.

Removes human health cancer risk of 4X10°
for children and adults directly contacting
blended surface and subsurface soil while
playing at the Site.

Environment Environmental risk associated with Environmental risk associated with Environmental risk associated with subsurface
subsurface soils not quantified. subsurface soils not quantified. soils not quantified.
COMPLIANCE WITH ARARs Not applicable There are no chemical-, Location- specific There are no chemical-, Location- or action-

ARARSs for soils. PA residual waste
regulations would be relevant and
appropriate.

specific ARARs for soil remediation for the Site.
Appendix B.2 of the PA Land Recycling
program Technical Guidance Manual (7/95) on
contaminated soils is a TBC.

LONG TERM EFFECT AND

Not applicable.

Reduces potential for subsurface soil

Long term risk reduced to acceptable Levels.

PERMANENCE exposure during future Site activities. High reliability. No five year review required.
Moderate reliability. Review required to
inspect the integrity and effectiveness of the
cap.
REDUCTION OF TOXICITY, Not applicable. Reduction of contaminant mobility but no Bioremediation. Organics will be destroyed
MOBILITY, OR VOLUME change in volume or toxicity. Process through natural processes. Decrease in
THROUGH TREATMENT reversibility. Does not satisfy statutory contaminant volume, mobility, and toxicity

preference for treatment as a principle
element.

Process irreversibility. Potential for creating
more residuals with higher toxicity than original
materials is small. Assumes no external
treatment of cycled ground water is required.
Satisfies statutory preference for treatment as
a principle element.

SHORT TERM EFFECTIVENESS

Not applicable.

Slight potential for migration of contaminants
to community by way of dust or volatile
emissions. Workers will be placed at a low
risk during capping process. Protocol to be
used during removal relatively standardized
in profession.

Slight increase in risk to community during
remediation. Potential for migration of
contaminants during remediation. Workers will
be placed at a low risk during installation and
implementation of bioremediation process.
Protocol to be used during removal relatively
standardized in profession.
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MEDIA GROUP - CONTAMINATED SUBSURFACE SOIL

CRITERIA ALTERNATIVE Subsurface Soil-1 ALTERNATIVE Subsurface Soil-2 ALTERNATIVE Subsurface Soil-3
No Action Capping over Contaminated Subsurface In-situ Bioremediation

Soils

SHORT TERM Not applicable. Limited potential for increase in existing Limited potential for increase in existing

EFFECTIVENESS environmental risk from erosion during environmental risk injecting and extracting

(CONTINUED) paving activities. Implementation in ground water from the alluvial aquifer.
relatively short time frame (less than 12 Implementation period unknown; fulfilling
months). remedial objective may require years.

IMPLEMENTABILITY Not applicable. High Level of feasibility, uses proven Moderate Level of feasibility. Uses proven
technology. Uncertainty exists as to the technology but Site-specific performance
physical dimensions of cap and its nature; not quantified until treatability test. Services
State acceptance of design required. are readily available.
Service are readily available.

COST

Capital Cost None. $6,032,000 $7,155,000

First Year Annual O&M None. $11,000 $0

Cost

Present Worth Cost None. $6,082,000 $7,155,000

(PWC)




MEDIA GROUP - GROUND WATER

CRITERIA

ALTERNATIVE Ground Water-1
No Action

ALTERNATIVE Ground Water-2
Abandonment of On-site Wells

OVERALL PROTECTIVENESS

Human Health and Environment

Site-related human and environmental health risk were not
quantified for the potential pathway provided by on-site

wells.

Site-related human and environmental health risk were not quantified for the potential
pathway provided by on-site wells.

COMPLIANCE WITH ARARs

Not applicable.

No chemical- or Location-specific ARARs because the Site is not the source of
contaminant. Well abandonment must be performed according to existing state
ARARS.

LONG TERM EFFECT AND

Not applicable.

Decreases the potential for contamination of the Lower Sand aquifer. Controls have

PERMANENCE high reliability.

REDUCTION OF TOXICITY, Not applicable. Reduction of mobility anticipated but not quantified. Volume or toxicity of

MOBILITY OR VOLUME contaminants not quantified. Process irreversibility. Less than 500 gallons of slightly
THROUGH TREATMENT contaminated ground water removed from well casings. Precedence exists for

discharging of purge water into Delaware River. Satisfies statutory preference for
treatment as a principal element.

SHORT TERM EFFECTIVENESS

Not applicable.

No significant increase in risk to community. Workers will be placed at a low risk
during well abandonment process. Protocol to be used during removal relatively
standardized in profession. Limited potential for increase during discharge of ground
water purged from on-site wells. Implementation in relatively short time frame (less
than 1 month).

IMPLEMENTABILITY Not applicable High level of feasibility; uses proven technology. Operation is a standard and
predictable process. Services are readily available.

COST

Capital Cost None $84,000

First Year Annual O&M Cost None $0

Present Worth Cost None $84,000




MEDIA GROUP - CONTAMINATED ELECTRIC UTILITIES

CRITERIA ALTERNATIVE Electric Utilities-1 ALTERNATIVE Electric Utilities-2
No Action Removal and RCRA Disposal of Contaminants in Electric
Utilities
OVERALL PROTECTIVENESS

Human Health

Environment

Human health risk not calculated for contaminants.

Permits eventual contamination of alluvial aquifer.

Human health risk not calculated for contaminants.

Prevents eventual contamination of alluvial aquifer.

COMPLIANCE WITH ARARs

Not applicable.

There are no chemical- or location-specific ARARs for
contaminants at the site. Appendix B.2 of the PA land
Recycling Program Technical Guidance Manual (7/95) on
contaminated soils is a TBC.

LONG TERM EFFECT AND PERMANENCE

Not applicable.

Removes exposure potential through ground water pathway.
High reliability. No review required since substations will be
sealed or removed to prevent additional illegal dumping.

REDUCTION IN TOXICITY, MOBILITY, OR VOLUME

Not applicable

Almost complete reduction of wastes. Irreversible destruction.
Residual after incineration less than 99.9 percent by weight.
Satisfies statutory preference for treatment as a principle
element.

SHORT TERM EFFECTIVENESS

Not applicable.

No significant increase in risk to community. Workers will be
placed at a low risk during entry of confined space. Protocol to
be used during removal relatively standardized in profession.
No significant increase in risk to environment. Implementation

in relatively short time frame (less than 2 months).

IMPLEMENTABILITY Not applicable. High level of feasibility, uses proven technology. Permitting
waste transportation is a regular and predictable process.
Services are readily available.

COST

Capital Cost None $370,000

First Year Annual O&M Cost None $0

Present Worth Cost (PWC) None $370,000
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MEDIA GROUP - STORM WATER UTILITIES

CRITERIA

ALTERNATIVE Storm Water Utilities-1
No Action

ALTERNATIVE Storm Water Utilities-2
Removal and RCRA Disposal of Sediments in Stormwater Utilities

OVERALL PROTECTIVENESS

Human Health

Environment

Human health cancer risk of 1X107for direct contact with
on-site surface water and a hazard index of 8 for direct
contact with sediments by children playing in the trenches
and manholes on the Site would remain.

Permits continued degradation of Delaware River

Eliminates the human health cancer risk of 1X10 for direct
contact with on-site surface water and a hazard index of 8 for
direct contact with sediments by children playing in the trenches
and manholes on the Site.

Prevents degradation of the Delaware River.

COMPLIANCE WITH ARARs

Not applicable.

There are no chemical-, location- or action-specific ARARs for
sediment remediation in utilities. Appendix B.2 of the PA Land
Recycling Program Technical Guidance Manual (7/95) on
contaminated soils is a TBC.

LONG TERM EFFECT AND PERMANENCE

Not applicable.

Reduces sediment contaminant levels and minimizes residual

risk. High reliability. Five year review required to confirm that new
contaminated sediment does not replace that removed from
stormwater utilities

REDUCTION OF TOXICITY, MOBILITY, OR
VOLUME THROUGH TREATMENT

Not applicable.

Reduction of mobility and toxicity of contaminants. Process
irreversibility. Volume of treated sediment approx. 20% more than
original sediment due to solidification agents used to fix sediment
metals. Satisfies statutory preference for treatment as a principle
element.

SHORT TERM EFFECTIVENESS

Not applicable.

No significant increase in risk to community. Workers will be
placed at a low risk during removal process. Protocol to be used
during removal relatively standardized in profession. Limited
potential for increase in existing environmental risk during flushing
of sewers. Short time frame (less than 2 months).

IMPLEMENTABILITY Not applicable High level of feasibility, uses proven technology. Permitting waste
transportation is a regular and predictable process. Services are
readily available.

COST

Capital Cost None $71,000

First Year Annual O&M Cost None $5,600

Present Worth Cost (PWC) None $97,000
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MEDIA GROUP - MISCELLANEOUS WASTES

CRITERIA

ALTERNATIVE Miscellaneous Wastes-1
No Action

ALTERNATIVE Miscellaneous Wastes-2
Removal and Destruction of Miscellaneous Wastes

OVERALL PROTECTIVENESS

Human Health

Human health cancer risk not calculated.

Human health risk not calculated.

Environment Permits eventual degradation of environmental Protective of environment.
when miscellaneous wastes begin leaking.
COMPLIANCE WITH ARARs Not applicable. There are no chemical- or location-specific ARARs for miscellaneous

wastes identified based on TAL/TCL list of contaminants.

LONG TERM EFFECT AND PERMANENCE

Not applicable.

Significantly reduces long term risk imposed by wastes. High
reliability. No five year review required.

REDUCTION OF TOXICITY, MOBILITY, OR VOLUME
THROUGH TREATMENT

Not applicable.

Approximately 10,7000 (10,000 gallons, 3 55-gallons drums of
unknown and 10 55-gallon drums of fluids) gallons of fluid wastes
destroyed and ten 55 gallon drums of solids treated. AlImost complete
reduction in mobility, toxicity and volume for fluids. Reduction of
mobility and toxicity of solids with approximately 50% decrease in
volume. Process irreversibility. Approximately 300 gallons of ash
estimated to remain. Satisfies statutory preference for treatment as a
principle element.

SHORT TERM EFFECTIVENESS

Not applicable.

No significant increase in risk to community. Workers will be placed at
a low risk during removal process. Protocol to be used during
removal relatively standardized in profession. Limited potential for
increase in existing environmental risk during removal process.
Implementation in relatively short time frame (less than 2 months).

IMPLEMENTABILITY Not applicable. High level of feasibility, uses proven technology. Permitting waste
transportation is a regular and predictable process. Services are
readily available.

COST

Capital Cost None $81,000

First Year Annual O&M Cost None $0

Present Worth Cost (PWC) None $81,000
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9. Sel ected Renedy and Perfornmance St andards

CGeneral Description of the Sel ected Renedy

Based upon consideration of the requirenents of CERCLA, the
detail ed analysis of the alternatives using the nine criteria, EPA
has determ ned that the follow ng conbination of alternatives is
t he nost appropriate renedy for Operable Unit #3 of the Publicker
| ndustries Site:

a. Abandonment of on-Site wells;

b. Rermoval , treatnment, and off-Site disposal of |iquids and
sedinments in contam nated electric utilities;

cC. Renoval , treatnment, and off-Site disposal of |iquids and
sedinments in contam nated stornwater trenches and
utilities;

d. Renoval and off-Site disposal of m scell aneous wastes.

Addi tionally, should excavation be conducted by current or
future owners or occupants where such activities are not
specifically a part of the above selected renedy, those excavation
activities shall be nonitored.

Each component of the Sel ected Renedy and the associ at ed
Performance Standards are descri bed bel ow.

EPA has selected the no action alternative for surface and
subsurface soils, since the reasonabl e maxi mum exposure scenari 0s
devel oped for these nmedia indicate the risks to be within EPA' s
accept abl e range.

Because this remedy will result in hazardous substances
remai ni ng on Site above health-based levels, a review w |l be
conducted within five years after comencenent of renedial action
to ensure that the remedy continues to provide adequate protection
of human health and the environnent.

Descri ption and Performance Standards of Each Conmponent of the
Sel ect ed Renedy

a. Abandonment of On-Site Wl s.

During pre-design, an inventory shall be performed to | ocate
all remaining wells. On-Site wells which shall be abandoned shal
include the fourteen wells used for sanpling as well as any ot her
wells that are |ocated during pre-design. wells shall be abandoned
in accordance with the Pennsylvania Water Well Drillers Act, PA Act
610, and its inplenenting regulations, 25 PA Code Chapter 107,
whi ch regul ate the abandonnent of ground water wells. Actual well
abandonnent procedures shall be in accordance with EPA Handbook of
Suggested Practices for the Design and Installation of G ound-Water
Monitoring wells, to mnimze any potential mgration of
contam nants to the ground water.
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b. Removal , Treatnent, and off-site Disposal of materials in
Contam nated Electric Utilities

Mat eri al s contai ning contam nants at unacceptable | evels
(l evel s posing cancer risks greater than 1 x 104 for carcinogens
and hazard indices greater than one for non-carcinogens), shall be
renmoved from subsurface electric substations, and the substations
shal|l be decontam nated. The substations shall be either sealed or
renoved to prevent recontam nation. Contam nated electric conduits
bet ween substations shall be identified, excavated and cl eaned
until there is no visible contam nation. Contam nated
mat eri al s-shall be transported off-Site to a permtted incinerator
and incinerated, and the remai ning ash di sposed of at an approved
RCRA Treatnent, Storage and Di sposal (TSD) facility.

cC. Removal , Treatnment, and O f-Site Disposal of Materials in
Cont am nated Stormnater Trenches and Utilities

St andi ng water shall be drained from contam nated surface
trenches. This water shall be analyzed, treated and di scharged
off-site in accordance with the Clean Water Act and inpl enenting
regul ati ons, the Pennsylvania Clean Streans Law and inpl enmenting
regul ations, and City of Phil adel phia regulations. The materials
cont ai ni ng contam nants at unacceptable levels (levels posing
cancer risks greater than 1 x 104 for carci nogens and hazard
i ndi ces greater than one for non-carcinogens), shall be renoved
fromthe trenches. Subsurface stormwater utilities with
contam nants at unacceptable |evels shall be cleaned and fl ushed
until there is no visible contam nation, with the contam nated
materials contained and coll ected. The sewers shall be either
seal ed or renpved to prevent recontam nation. The contam nated
materials shall be transported to a RCRA TSD facility for
stabilization and di sposal. Contam nated sedi nent shall not
di scharge fromthe Site to the river. Major outfalls wll be
nmonitored annually for five years as appropriate to ensure this.

d. Renmoval and O f-Site Disposal of M scell aneous Wastes
The m scel | aneous wastes consist of liquid stored in a
Hort onsphere, liquid stored in 55-gallon druns, wastes that were

generated, during the investigations, and residue remaining in
tanks. The m scel |l aneous wastes shall be analyzed and segregated
i nto hazardous and non- hazardous wastes as defined under RCRA. If
the waste is hazardous, it shall be transported off-site,
incinerated at a permtted facility and the ashes stabilized and
landfill ed. Non-hazardous drummed wastes as defined under RCRA
shal |l be landfill ed.

Appropriate Monitoring and Deed Notice
Al t hough EPA has adequately and reasonably characterized
hazards at the Site and assessed the potential risk to workers and

others, the possibility exists due to the conplex nature of the
Site, that contam nation above acceptable risk |levels may rensin.
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Cont am nati on above acceptable risk |levels was not identified
during the RI. However, it is possible that contam nati on not
previously identified by EPA nay exist at the Site. As a

precauti onary measure, nonitoring shall be conducted during any
future excavation activities which nmay be undertaken i ndependently
by Site owners or occupants to mnim ze unexpected worker exposure
and to provide opportunities to mnim ze release of contan nants.
moni toring shall be conducted in accordance with appropriate
sections of the Occupational Safety and Health Act (OSHA)

regul ations at 29 CFR 1910.120. Deed notices of the above

requi renent shall be placed on each deed to provide notice to
future owners prior to any excavation that may occur at the Site.
The above requirenment serves specifically to provide notice of
unknowns at the Site since known hazardous conditions are addressed
t hrough the active controls addressed previously in this section.
EPA has not conducted an evaluation of this institutional controls
requi renment pursuant to the nine criteria specified in 40 CFR Part
300, because this requirenment is not being considered or selected
in lieu of another alternative; instead it addresses possible
future actions independent of EPA' s required renedy to detect
currently unidentified contam nation, if any.

10. Statutory Determ nations

Protection of Human Health and the Environnent

The sel ected renmedy provides adequate protection of human
health and the environnment through renoval, treatnment and off-site
di sposal of contam nants, and engi neering controls. By renoval,
treatment and di sposal of the contam nated sedi nent,

i nvestigation-derived wastes and mi scel | aneous wastes, the human
heal th and environnental risks are reduced to acceptable |evels.
EPA consi ders acceptabl e exposure | evels for human health to be
within the 104 to 10°® range for carci nogens and acceptable |evels
for non-carcinogens to have hazard indices of |ess than one.
Abandonnment of wells is a precautionary neasure to elinm nate any
pat hway fromthe Site to the underlying aquifers. Additionally,

i npl ementati on of the selected renedy will not pose unacceptable
short-termrisks or cross-nedia inpacts.

Compli ance with Applicable or Rel evant and Appropriate Requirenents

ARARs

There are few chem cal-, |ocation- or action-specific ARARs
for the selected renmedy. Standards for renpval and treatnment of
sedinments in electric utilities and stormwater trenches and
utilities have not been promul gated. Well abandonnment nust conform
with existing pennsylvania regul ations.
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Chem cal - Speci fi c ARARs

. There are no chem cal -specific ARARs for soil renediation for
the renmedi ati on of sedinment in trenches or utilities for the
chem cal s detected at the Site.

Locati on- Speci fi c ARARs

. There are no location-specific ARARs for soil renediation or
for the renmedi ation of sedinent in trenches or utilities.

Acti on- Speci fi c ARARs

. Any earth noving activities associated with the sel ected
remedy will conmply with the Pennsyl vani a Erosi on Control
Regul ations, 25 Pennsylvania Code 88 102.1 through 102.5,
102. 11 through 102.13, and 102.21 through 102. 24, which
regul ate erosion and sedi nentation control. These regul ati ons
are applicable to earth noving activities associated with the
sel ected renmedy which create accel erated erosion or the danger
of accelerated erosion and which require planning and
i mpl enentation of effective soil conservation neasures.

. 40 C.F. R Part 264, Subpart |, and Pennsylvani a Code 8§ 264. 10
t hrough 264.56 and 294.171 through 264.177 (in the event that
hazar dous waste generated as part of the renedy nmanaged in
containers) regulate the use and managenent of containers of
hazardous wastes during the cl eanup.

. 25 Pennsyl vani a Code Chapter 107 and Pennsyl vania Act 610
(Water Well Drillers Act) regul ate the abandonnment of ground

~ water wells. _ _
Criteria, Advisories, or Guidance To Be Considered (TBCs)

. Contai ned-in Policy (EPA OSVWER Directive 9347. 3-05FS) states
that environnmental nmedia m xed with a RCRA |isted hazardous
wast e must, upon collection, be nanaged as if it were a
hazardous waste until it no | onger contains the |isted
hazar dous wast e.

. Met hods for Evaluating the Attainment of Cl eanup Standars -
Volume 1 (Soils and Solid Media), EPA 230/02-89-042, provides
statistical methods to confirm conpliance with soil/solid
medi a cl ean-up | evel s.

. EPA Handbook of Suggested Practices for the Design and
installation of Ground-Water Mnitoring Wells, EPA/ 600/ 4-
89/ 043, February 1990.

. Appendi x B.2 of the PADEP Land Recycling Program Techni cal

Gui dance Manual , July 1995, “Cl eanup Standards for
Cont am nated Soils”.
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Cost - Ef f ecti veness

The selected renmedy affords a remedy where the overal
effectiveness is proportionate to the costs.

Utilization of Permanent Sol utions and Alternative Treatnent (or
Resource Recovery) Technol ogies to the Maxi mum Extent Practicabl e

The selected renedy for operable Unit #3 utilizes pernmanent
solutions to the maxi num extent practicable while providing the
best bal ance anong the other evaluation criteria. It achieves the
best bal ance of tradeoffs with respect to the primary bal anci ng
criteria of long-termeffectiveness and permanence; reduction of
toxicity, nmobility, and volune through treatnent; short-term
effectiveness; inplenentability; and cost; while also considering
State and community acceptance.

The sel ected renedy provides a high degree of |ong-term
ef fectiveness and permanence as the renoval, treatnment and off-site
di sposal of the contam nated sedi nents and m scel | aneous wastes
woul d be permanent and irreversible. The variety of contam nants
present on-Site, and the relatively small|l quantity of the
contam nants cause on-site treatnent technol ogies to be
i mpracticabl e and not cost-effective. The selected renedy is easily
i npl ementable, with a relatively short tinme frame needed for design
devel opment. There is mnimal risk to the conmunity during the
i npl ementation of the selected remedy, and the slight risks to the
envi ronnment can be reduced by inplenenting standard procedures,
such as erosion and runoff controls.

Preference for Treatnent as a Principal Elenent

This remedy satisfies the. statutory preference for treatnent.

11. Docunentation of Significant Changes

The Proposed Plan was released for public comrent on June 2,
1995. The conmponents of the preferred alternative were: abandonnment
of on-site wells; disposal of |iquids and sedinents in contam nated
el ectric and stormwater trenches and utilities; renmoval and
di sposal of mi scell aneous wastes; and deed notices. EPA revi ewed
all witten and verbal coments submitted during this public
comment period. After consideration of these coments, it was
deci ded that several mnor clarifications and additions should be
made to the original
preferred alternative.

Comrents received recommended that all ground water wells be
appropriately abandoned, including the ones that had been destroyed
or were not able to be located during the RI. EPA agrees that wells
t hat can be |l ocated during a pre-design inventory should be
included in the well abandonnment portion of the renedy.
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EPA al so agrees that tanks that contain residues will be
characterized further during a pre-design study. This

characteri zation shall include determ ning quantities renaining as
wel | as presence of hazardous substances. These hazardous
m scel | aneous wastes will be renpved, treated and di sposed of off-

Site at a RCRA TSP.
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1912
1940's
1970's-1980's

JUNE 1981

JANUARY 1983

OCTOBER 1985

OCTOBER 1985

FEBRUARY 1986

MARCH 1986

APRIL 1986

JUNE 1986

JULY 1986

OCTOBER 1986

NOVEMBER 1986

JUNE 1987

JUNE 1987

JULY 1987

JULY 1987

SEPTEMBER 1987

TABLE 1
CHRONOLOGY OF SITE EVENTS

Publicker industries begins operations at the Site.
Pubticker Industries peak production period.
Site used as a petroteun storage facility.

Pennsylvania Department of Environmental Resources (PADER) conclucts hazardous waste inspection,
Issues notice of violation, and requests Pubticker industries to develop Preparedness, Prevention, and
Contingency (PPC) Plan.

PADER conducts another hazardous waste inspection and issues a notice of violation for lack of records

for quantity, description, and disposition of solid wastes, and improper disposal of laboratory wastes.
PADER classifies facility as a small quantity generator.

PADER conducts another hazardous waste inspection and issues a notice of violation for storage of more
then 100 30- and 55-gallon drums with unknown contents, and leaking 20,000-gallon tank, contents also
unknown. PADER stops off-specification alcohol incineration at the Site and requires notification of waste
transport and disposal. PADER also conducts a water quality management inspection and issues notice of
violation for various spills, including heavy oil and antifreeze or dye.

Publicker Industries ships over 1,000,000 gallons of hazardous waste via Allied Towing corporation barge
to Allied Petroleum in Norfolk, Virginia.

Publicker Industries ceases operations at the Site.
Publicker Industries sells the property to Overland Corporation.

Dames & Moore, an environmental consulting firm, begins a preliminary environmental evaluation of the Site
for Cuyahoga Wrecking Corporation, the parent of Overland Corporation. Localized soft and ground-water
contamination was identified as a result of the investigation.

USEPA files a complaint and compliance order against Publicker Industries for operating a hazardous
waste facility at the Site without a permit; storing ignitable wastes on Site from June 9, 1983 to October
31, 1985; and shipping hazardous waste to Allied Petroteum in Norfolk, Virginia in October 1985.

PADER conducts hazardous waste inspection and issues a notice of violation for on-site storage of

drums, many of which were corroded and leaking, and PCB oils in building transformers. Publicker
Industries contends that they contracted Cuyahoga to remove drums in question.

PADER requires Overland Corporation and Cuyahoga Wrecking Corporation to submit proposal for removal
and disposal of wastes. Overland Corporation states that drums have been removed and transported to a
salvage yard in Oakland, Maryland.

Two Cuyahoga Wrecking Corporation demolition workers are killed during an explosion while cutting a
pipeline containing residual ignitable material. Shortly thereafter, Overland Corporation and Cuyahoga
Wrecking Corporation declared bankruptcy and abandoned the Site.

PADER conducts a preliminary assessment (PA) of the Site and discovers large amounts of asbestos from
pipe insulation, and large amounts of solids, sludges, and liquids of unknown type in rail tank cars, tank
trucks, and storage vessels throughout the Site.

Fire destroys carbon dioxide utilization portion of Site and one of the piers. The multi-alarm fire burned out
of control for almost two hours. During the fire, muffled explosions and fire flares were observed.

USEPA conducted Site inspections after the fire and found numerous spill areas, improper drum storage, a
leaking process line, an oily sheen emanating from the Site into the Delaware River, and shock-sensitive
and explosive materials throughout the Site.

Bankruptcy court authorizes the Overland/Cuyahoga bankruptcy trustee to sell all inventory, equipment
and fixtures at the Site, by private sale.

USEPA files consent agreement and order under Section 106 of CERCLA against Publicker Industries, Inc.
Under the order, Publicker Industries hired O.H. Materials to perform a Site assessment.



OCTOBER -
NOVEMBER 1987
DECEMBER 1987

DECEMBER 1987-
DECEMBER 1988

SUMMER 1988

DECEMBER 1988

MAY 1989

JUNE 1989

OCTOBER 1989

NOVEMBER 1989

JUNE 1991

SEPTEMBER 1991

APRIL 1992

APRIL 1994

DECEMBER 1994

JANUARY 1995

FEBRUARY 1995

MAY 1995

O.H. Materials conducts Site assessment activities at the Site.

USEPA conducts Site inspection and determines that Site conditions continue to present threats to human
health and environment. The USEPA initiates a removal action using CERCLA emergency funds.

USEPA emergency removal action includes the stabilization of Site facilities, drum and tank
contents characterization, bulking and securing of over 850,000 gallons of numerous waste streams,
off-site disposal of laboratory containers, and above-grade process line liquids removal.

PADER conducts a detailed Site Inspection (SI), which includes soils and ground-water sampling. Results
indicate soils and ground-water contamination.

USEPA emergency removal action is suspended because of the lack of additional funding from removal
program budget. However, a 24-hour Site security and fire watch are maintained.

Site scores 59.99 on Hazard Ranking System. USEPA proposes that the Site be added to the National
Priorities List (NPL).

Remedial Alternative Record of Decision (ROD) for the Site is issued. The ROD addresses the Site
stabilization operable unit (OU-1) only. The remedial action detailed in this ROD consists only of
transportation and off-site disposal of known waste streams, demolition of above-grade process lines,
and transportation and off-site disposal of wastes discovered in above-grade process lines.

Remedial activities, as detailed in the OU-1 ROD, begin at the Site.

Remedial Investigation/Feasibility Study (RI/FS) planning activities begin at the Site.

The ROD for Operable Unit #2 (OU-2) was issued, addressing limited removal of asbestos containing
materials from the Site.

Start of OU-2 remedial design.

Fire destroys building containing bagged asbestos staged at that location during 1988 emergency removal
activities. The fire was limited to buildings in the centrat portion of the Site. No explosions or fire flares
were reported.

Sediment samples were collected from the Delaware River east of the Site by EPA. In general, the levels
of semi-volatile organic compounds detected in the samples were concluded to be within background
levels.

Prospective purchaser agreement finalized.

Final RI/FS reports submitted. Delaware Avenue Enterprises, Inc. purchases Site property.

Start of OU-2 remedial action.

Completion of OU-2 remedial action.
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TABLE 2
SURFACE SOIL SAMPLE RESULTS SUMMARY
ORGANIC COMPOUNDS
PUBLICKER SITE
Total Total Total Total
Sample Total Semi- Total Non- Carcin BAP Total Total
1D Volatiles Volatiles PAH's Carcin PAH's Equiv Pesticides PCB'’s
PAH’s
SS-1* <12 13,352 12,352 3,302 9,450 1,918 10.3 <79
SS-2 <11 2,502 2,502 596 1,906 444 35 520
SS-3 <12 4,265 4,138 1,618 2,520 271 <4 <82
SS-4 <12 22,735 21,010 3,710 17,300 3,857 5.1 170
SS-5 12 8,551 8,331 3,041 5,290 1,216 17.6 <79
SS-6 <12 26,136 25,460 5,650 19,810 6,409 21 <79
SS-7 <23 41,335 38,780 16,100 22,680 3,978 140 510
SS-8 <12 19,960 18,900 10,360 8,540 1,542 21.6 <84
SS-9 <12 17,472 17,015 6,115 10,900 2,120 22.4 <84
SS-9(DUP) <13 9,778 9,430 3,880 5,550 1,189 21.1 <85
SS-10 15,100 10,610 10,610 2,340 8,270 1,403 29.7 210
SS-11 <13 10,567 1,467 498 969 199 20.3 <89
SS-12 <14 4,209 3,409 540 2,869 339 59.2 <97
SS-13 <13 5,905 5,230 1,144 4,086 795 <42 2,500
SS-14 <11 10,910 10,910 2,930 7,980 1,980 106.9 <77
SS-15 <12 51,820 51,820 9,620 42,200 9,563 19.7 <79
SS-16 <12 13,349 12,847 4,207 8,640 1,802 375 280
SS-17 <11 15,258 14,619 3,859 10,760 2,683 <35 1,600
SS-18 <18 42,750 41,400 9,690 31,710 9,937 42.4 <120
SS-19 <12 10,412 9,964 2,484 7,480 1,297 14 410
SS-20 <11 2,621 2,002 412 1,590 311 3.8 300
SSs-21 <12 27,650 26,300 7,410 18,890 3,761 <40 3,300
SS-22 <12 9,660 9,660 3,000 6,600 1,445 8.8 <80
SS-23 <11 3,958 3,158 732 2,426 473 25 140
SS-23 (DUP) <11 2,588 2,243 603 1,640 300 <35 210
SS-24 <12 249,900 248,300 70,500 177,800 39,645 47 <83
SS-25 <12 15,546 14,776 5,436 9,340 1,780 5.2 280
SS-26 4 14,989 14,654 3,814 10,840 2,194 11.6 1,400
SS-27 <12 12,590 12,590 740 11,840 3,297 25 960
SS-28 <11 4,350 3,570 720 2,850 262 <37 2,400
SS-29 <11 34,280 33,270 5,960 27,310 5,819 132.6 <77
SS-30 <11 544,500 524,000 293,800 230,200 50,675 <35 2,100
QA/QC SAMPLES**

SS-ER-01 <10 1.5 <10 <10 <10 <10 <.10 <1.0
SS-ER-02 <10 <10 <10 <10 <10 <10 <.10 <1.0
TB-01 <10 NA NA NA NA NA NA NA
TB-02 <10 NA NA NA NA NA NA NA
Note: Total values presented are derived by summing the concentrations of the individual constituents detected (including J-qualified values).

Concentrations presented represent approximate total concentrations.

units Fg/kg

units Fgl/l
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TABLE 3
SURFACE SOIL SAMPLE RESULTS SUMMARY
FREQUENCY AND CONCENTRATION RANGE DETECTED
INORGANICS

PUBLICKER SITE

Range Detected

(mg/kg) Frequency
Aluminum 2870 - 21700 30/30
Antimony <14.0 0/30
Arsenic 3.5-113 28/30
Barium 58.8 - 3550 30/30
Beryllium 23-15 3/30
Cadmium 3.0-18.6 2/30
Calcium 466 - 12900 30/30
Chromium 13-786 30/30
Cobalt 4.3 -105 30/30
Copper 14.3 - 58600 30/30
Iron 14700 - 139000 30/30
Lead 52.6 - 16500 30/30
Magnesium 1210 - 62500 30/30
Manganese 64.7 - 1930 30/30
Mercury 14 -69.4 28/30
Nickle 8.9 -1220 30/30
Potassium 269 - 5380 30/30
Selenium 1.0-11.6 3/30
Silver 1.3-12.2 3/30
Sodium 85.7 - 1720 21/30
Thallium <1.00- 1.6 1/30
Vanadium 21.4 - 3410 30/30
Zinc 91.3 - 13500 30/30
Cyanide <10.00 0/30
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TCN 4209

Rl REPORT
REV. #1
JAN/95
TABLE 5
SURFACE SOIL SAMPLE RESULTS SUMMARY
ORGANIC COMPOUNDS
PUBLICKER SITE
Total Total Total Total
Sample Total Semi- Total Non- Carcin BAP Total Total
ID Volatiles Volatiles PAH’s Carcin PAH’s Equiv Pesticides PCB’s
PAH’s
BOR 1A* 1,400 25,384 24,364 11,664 12,700 2,607 <4.7 <96
1-3.5'
BOR 1B 1,300,900 147,760 142,260 61,260 81,000 20,328 <4.9 <100
3.5-5'
BOR 2A 246 1,703,780 1,679,980 518,980 1,161,000 267,926 4.4 710
1-3'
BOR 2B <16 909 598 147 451 110 <5.4 <110
5-8'
BOR 3A <14 2,250 2,250 320 1,930 402 <5.4 <97
1-4
BOR 3B 78 526,020 515,020 216,520 298,500 67,620 16 <97
5-8'
BOR 4A 716 40,380 39,770 18,600 21,170 4,032 <4.3 <88
1-3.5'
BOR 4B <74 3,659 3,032 1,246 1,786 338 <4.9 <99
5-7.5'
BOR 5A 16,511 29,670 27,360 11,480 15,880 3,530 852 430
1-3'
BOR 5B <12 12,020 10,340 4,000 6,340 1,248 58.7 <82
3-5'
BOR 6A <1,600 33,300 32,300 17,700 14,600 3,363 5.2 <91
1-3'
BOR 6B <13 24,858 24,470 8,750 15,720 2,938 <4.4 <89
3-5'
BOR 7A <13 14,060 13,330 5,310 8,020 1,938 <4.3 <87
1-3'
BOR 7B <6 15,361 14,781 5,381 9,400 1,860 <4.3 <87
3-5'
BOR 8A <12 83,610 81,790 27,590 54,200 13,084 <3.9 <80
2-3'
BOR 8A (DUP) <12 11,517 11,350 3,340 7,916 1,536 4.4 <80
2-3'
BOR 8B <12 53,220 52,660 13,500 39,160 10,672 <4.0 <82
3-5'
BOR 88 (DUP) <12 32,028 31,560 10,770 20,790 3,694 4.0 <80
3-5'
BOR 9A <11 1,561 1,433 473 960 147 <3.8 <77
1-2'
BOR 9B <12 330 187 71 116 10 <4.1 <84
7-9'
BOR 10A <15 14,086 13,716 4,596 9,120 1,437 9.4 <100
3-5'
BOR 10B <1,500 3,527 3,446 1,189 2,257 539 <4.1 <84
5.5-8'
BOR 11A 250,000 5,060 3,798 1,680 2,118 447 2.7 <89

1-3'




TCN 4209

RI REPORT
REV. #1
JAN/95
TABLE 5 (continued)
SUBSURFACE SOIL SAMPLE RESULTS SUMMARY
ORGANIC COMPOUNDS
PUBLICKER SITE
Total Total Total Total
Sample Total Semi- Total Non- Carcin BAP Total Total
ID Volatiles Volatiles PAH’s Carcin PAH’s Equiv Pesticides PCB’s
PAH's
BOR 11B 34,800 135 26 26 <410 <410 <5.0 <100
7-9'
BOR 12A 7 5,788 5,722 2,192 3,530 831 4.4 <82
1-5'
BOR 12B <16 3,840 3,688 1,518 2,170 489 <5.2 <110
5-7'
BOR 13A <12 5,496 5,364 1,856 3,508 622 <3.9 <79
2.5-4'
BOR 13B <14 133,370 128,700 58,600 70,100 12,210 <4.5 <92
7-9'
BOR 14A <12 37,490 36,720 14,220 22,500 5,180 9.3 <83
1-5'
BOR 14B <14 45,163 41,210 23,730 17,480 3,242 12 <94
5-7'
BOR 15A <13 4,096 4,043 1,077 2,966 712 <4.2 <85
5.5-8'
BOR 15B <1,500 <400 <410 <410 <410 <410 <4.1 <83
11-13'
BOR 16A <12 3,824 3,764 1,252 2,512 491 <3.9 <79
1-3'
BOR 16B <12 175 152 83 69 4 <3.9 <80
3-5'
BOR 17A <13 5,845 5,145 3,470 1,675 382 14 <87
5-9'
BOR 17B <12 1,127 1,103 512 591 109 <4.0 <82
9-13'
BOR 18A <12 115,760 110,960 48,960 62,000 15,515 <4.0 <81
2-4
BOR 18B <13 25,444 24,124 10,904 13,220 2,732 11 <85
4-5.5'
BOR 19A 4 4,179 4,173 1,768 2,405 465 3.8 <76
1-3'
BOR 19B 21 126 126 83 43 1 <4.5 <92
5-7
BOR 20A <11 9,318 9,034 3,620 5,414 1,266 12 <74
1-3'
BOR 20B <12 7,760 7,630 230 2,850 764 <4.1 <84
3-4
QA/QC SAMPLES**
Rinseate Blank <10 <25 <25 <25 <25 <25 <.l <2
Field Blank <10 <25 <25 <25 <25 <25 <.1 <2
Trip Blank 1 <10 NA NA NA NA NA <.l <2
Trip Blank 2 <10 NA NA NA NA NA <.l <2
Note: Total values presented are derived by summing the concentrations of the individual constituents detect (including J-qualified values).

Concentrations presented represented represent approximate total concentrations.

* units - Fg/kg

** units - Fg/l
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TABLE 6
SUBSURFACE SOIL SAMPLE RESULTS
FREQUENCY AND CONCENTRATION RANGE DETECTED
INORGANICS

PUBLICKER SITE

Range Detected Frequency

(mg/kg) Locations Samples
Aluminum 322 - 18400 20/20 40/40
Antimony 3.3-113 7/20 11/40
Arsenic 2.3-28.7 19/20 37/40
Barium 18.7 - 288 20/20 40/40
Beryllium <1.00 0/20 0/40
Cadmium <3.00 0/20 0/40
Calcium 590 - 56300 20/20 40/40
Chromium 2.6-280 20/20 40/40
Cobalt 2.7-15.6 20/20 36/40
Copper 10.8 - 1240 20/20 37/40
Iron 203 - 53600 20/20 40/40
Lead 6.8 -846 20/20 40/40
Magnesium 154 - 27770 20/20 40/40
Manganese 9-3370 20/20 40/40
Mercury .15-3.4 17/20 33/40
Nickle 4.0-183 20/20 40/40
Potassium 171 - 5680 20/20 39/40
Selenium 12-51 5/20 6/40
Silver 15-3.2 2/20 2/40
Sodium 86.5 - 858 20/20 37/40
Thallium .27 - .95 5/20 5/40
Vanadium 3.4-297 20/20 40/40
Zinc 29 - 605 20/20 39/40
Cyanide <10 0/20 0/40
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TABLE 7
WELL STATISTICS
PUBLICKER SITE
Well Total Typical Screened®
Well Diameter Depth ® Water Aquifer Internal
Number (inches) (feet) Level @ Screened® (feet)
MW-2 4 14.6 8 Alluvium/Fill 3-13
MW-4 4 14.3 6 Alluvium/Fill 3-13
MW-9 4 14.6 4 Alluvium/Fill 3-13
MW-10 4 15 6 Alluvium/Fill 3-13
MW-11 4 14.6 8 Alluvium/Fill 3-13
PACKER-S 4 6 6 Alluvium/Fill 3-6
PACKER-D 4 52 10 Trenton Gravel 42-52
PH-408* 10 130 26 Lower Sand 154-194
PH-411 18 82 11 Trenton Gravel 62-82
PH-415 16 92 12 Upper Sand 72-92
PH-416 16 89 12 Trenton Gravel 69-89
PH-417 10 165 25 Lower Sand 145-165
PH-419 10 143 25 Lower Sand 135-155
PH-420 10 164 26 Lower Sand 149-164
PH-750 8 167 17 Lower Sand 122-167
PH-751 8 77 15 Upper Sand 62-77
PH-752 8 75 16 Upper Sand 60-75

@
o)
©)

In feet below top of casing.
Not all measured on same date - feet below measuring point.
Dames and Moore, 1986; USGS, 1984

This well was originally 194 ft deep but now is apparently only 130 ft deep.
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RI REPORT
REV. #0
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TABLE 8 (CONTINUED)
GROUND-WATER SAMPLE RESULTS SUMMARY
ORGANIC COMPOUNDS
PUBLICKER SITE
Fg/l
Location PH-416 PH-417 PH-419 PH-420 PH-750 PH-7500 PH-751 PH-752 EQR FB
Round 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1
VOLATILES NS
Tetrachcloroethene 11.5 10.4 0.8J 0.02J3
Xylenes 0.14J
Ethylbenzene .03J
Methylene Chloride
Vinyl Chloride .04J 2] 02J 4.0 03J
Chloroethane AJ
1,1-Dichloroethane 0.1J .09J .09J
Carbon Disulfide .07J 1 .05J
Acetone
Trans-1,2-Dichloroethene .08J 45.0J .02J 16 23 3.1 13.0L 2.1 12.0 .08J
1,1-Dichloroethane 2] .03J 0.7 .09J
Cis -1, 2-Dichoroethene 2] 100 0.3L 3 6.1 3.0L 6.6 5.0 .6J .6J
2-Butanone 80.6 72.3
Trichloroethene 18.3 18.0L 18.6 21
Toluene 2.6 11.2 8.9
Chlorobenzene
1,1,2,2-Tetrachloroethane 1J .08J
SEMI-VOLATILES
Phenols 5J
4-Methylphenol
Naphthalene
Acenaphthene
Fluorene
Phenanthrene
Anthracene

Fluoranthene

Pyrene

Benzo (b) fluoranthene
Benzo (k) fluoranthene
Benzo (g,h,i,) fluoranthene
Diethyphthalate

Benzo (a) anthracene

bis (2-ethylhexyl) phthalate
Chrysene

1.1

Analyte Present, reported value potentially low
Reported value is estimated
Not sampled - turbine oil presented
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TABLE 9
GROUND-WATER SAMPLE RESULTS SUMMARY
FREQUENCY AND RANGE DETECTED - INORGANICS
PUBLICKER SITE
ROUND 1 ROUND 2
Ground Water Ground Water Ground Water Ground Water
(Filtered) (Fg/1) (Total) (Fg/1) (Filtered (Fg/1) (Total) (Fg/1)
Compound Frequency Range Frequency Range Frequency Range Frequency Range
Detected Detected Detected Detected
Aluminum 0/16 <100.0 8/16 317-97600 0/17 <31.0 7117 513-14000
Antimony 1/16 17.6 0/16 <60 0/17 <47.0 4/17 165-233
Arsenic 9/26 2.0-20.9 8/16 18.2-130 5/17 6.7-49.1 15/17 3.3-50.2
Barium 15/16 26.2-629 15/16 264-1810 14/17 57.8-699 14/17 52-1620
Beryllium 0/16 <1.0 2/16 <5-8.1 0/17 <1.0 0/17 <1.0
Cadmium 0/16 <1.0 0/16 <5 0/17 <3.0 0/17 <1.0
Calcium 16/16 14500-133000 16/16 14200-175000 17/17 16600-141000 17/17 17700-147000
Chromium 1/16 4.7 4/16 133-307 0/17 <6.0 7117 3.4-30
Cobalt 5/16 2491 2/16 <50-198 0/17 <8.0 4/17 2.6-8.9
Copper 1/16 148 6/16 25.5-710 0/17 <5.0 8/17 3.4-59.4
Iron 16/16 127-59900 16/16 2960-166000 15/17 9060-49400 16/17 7020-86000
Lead 0/16 <2.0 5/16 33.8-1750 17/17 <2.0 2/17 16.4-58.6
Magnesium 16/16 8930-69700 16/16 9650-87100 17/17 10700-66200 17/17 8510-72200
Manganese 16/16 44.3-2700 16/16 60.1-5780 16/17 256-3350 16/17 315-3350
Mercury 2/16 0.35-0.63 1/16 0.68 2/17 49-.72 2/17 1.0-11
Nickle 3/16 10.6-12.0 7/16 80.5-259 1/17 <9.0-23.8 7117 5.1-22.8
Potassium 16/16 2460-404000 16/16 5210-408000 17/17 2210-555000 17/17 234-550000
Selenium 0/16 <20.0 1/16 <5 0/17 <20.0 0/17 <20.0
Silver 0/16 <5.0 0/16 <10 0/17 <4.0 0/17 <5.0
Sodium 16/16 12900-426000 16/16 13200-413000 17/17 3500-731000 17/17 3500-719000
Thallium 0/16 <5.0 0/16 <10 0/17 <1.0 0/17 <5.0
Venadium 1/16 5.6 6/16 146-275 1/17 <5.0-14.6 8/17 2.3-33.0
Zinc 14/16 5.5-1600 8/16 31.6-2490 1/17 <7.0-192 3/17 139-297
Cyanide 0/16 <10 0/17 <10.0

L= Analyte present, reported value potentally low.
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TABLE 10
SUBSURFACE LINE INVENTORY
PUBLICKER SITE
Zone 1 2 3 4 5 6 7 8 Subtotals Totals
ELECTRICAL*
160 910 480 0 1450 1630 110 0 4840 4840
SANITARY
36" 600 70 0 0 530 0 0 0 1200
24" 0 0 0 0 160 0 0 0 160
18" 0 0 0 0 670 570 0 990 2230
15" 0 0 0 0 90 420 0 150 660
12" 530 120 480 180 190 300 0 0 1800
10" 0 0 0 0 20 50 0 0 70
8" 0 0 0 170 280 620 0 0 1070
6" 90 550 460 320 0 160 450 40 2070
5" 0 0 0 0 70 0 0 370 440
4" 20 110 410 240 80 410 0 0 1270
2" 0 0 0 0 0 30 0 0 30
1240 850 1350 910 2090 2560 450 1550 11000 11000
STORM
6'X10' 0 0 0 0 0 480 130 500 1110
6'X8' 430 440 480 200 0 0 0 0 1550
30"x25" 50 0 0 0 0 0 0 0 50
30"x20" 290 0 0 0 0 0 0 0 290
54" 0 0 0 0 0 340 0 620 960
48" 0 140 460 0 0 0 0 0 600
36" 260 70 0 0 0 160 0 0 490
30" 0 260 0 0 0 50 0 0 310
24" 0 0 80 0 0 360 210 0 650
18" 60 70 0 0 100 470 0 210 910
16" 0 0 60 0 0 0 0 0 60
15" 0 0 0 0 0 0 60 0 60
12" 200 100 610 0 110 380 50 0 1450
10" 0 0 60 0 180 60 0 120 420
8" 0 210 0 0 0 540 70 290 1110
6" 0 90 0 0 0 320 0 220 630
5" 0 0 0 0 0 130 0 90 220
4" 0 0 0 0 0 0 70 0 70
trench 810 880 490 0 600 340 650 0 3770
2100 2260 2240 200 990 3630 1240 2050 14710 14710

i The electrical lines that tie into the electrical manholes are located in ducts carrying conduits ranging in size
from 1linch to 4 inch.



TABLE 10 (continued)

SUBSURFACE LINE INVENTORY

TCN 4209
RI REPORT
REV.#1
JAN/95

PUBLICKER SITE

Zone 1 2 3 4 5 6 7 8 Subtotals Totals
CITY WATER
8" 60 610 0 0 1030 790 0 0 2490
6" 0 0 0 0 460 380 0 0 840
4" 0 50 0 0 0 340 0 0 390
3" 0 20 0 0 130 100 0 0 250
2" 0 0 0 0 180 0 0 0 180

60 680 0 0 1800 1610 0 0 4150 4150
WELL WATER
12" 0 40 200 0 0 600 0 0 840
8" 70 470 680 0 0 0 0 0 1220
5" 0 0 20 0 0 0 0 0 20
2" 0 0 0 0 0 130 0 0 130

70 510 900 0 0 730 0 0 2210 2210




TABLE 11

LIQUID/ SEDIMENT SAMPLE STATION DESCRIPTION
PUBLICKER SITE

TCN 4209
RI REPORT
REV.#1
JAN/95

LIQ-01/SED-01
LIQ-02/SED-02
LIQ-03/SED-03
LIQ-04/SED-04
LIQ-05/SED-05
LIQ-06/SED-06
LIQ-07/A
B/SED-08
LIQ-09/SED-09
LIQ-10/A
LIQ-11/A

B/SED-12

Minor storm sewer location (less than 3-foot diameter)
Shallow open drainage trench location

Shallow open drainage trench location

Shallow open drainage trench location

Minor storm sewer location

Minor storm sewer location

Major storm sewer location (greater than 3-foot diameter)
Shallow open drainage trench location

Small storm/sanitary? sewer location (1-foot diameter)
Storm sewer outfall - Delaware River

Main city storm sewer location (6-foot diameter)

Shallow open drainage trench location

A - No sediment present; no sediment sample collected.
B - No liquid present; no liquid sample collected.



TCN 4209

RI REPORT
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TABLE 12
LIQUID SAMPLE RESULTS SUMMARY - ORGANICS
PUBLICKER SITE
(Fg/l)
Total Total
Total ~ Non- ~ Total Benzo(A)

) ) ) Total Semi- Total Carcmogenlc Carcmogenlc pyrene Total Total
Location Designation Volatiles Volatiles PAHs AHS AHS Equivalent Pesticides PCBs
LIQ-01 SW-drop inlet 1220 165 22 1 21 <25 <0.5 <2
LIQ-02 SW-drop inlet 5990 260 197 <0.5 <2
LIQ-03 SW-trrench <10 <10 <10 <10 <10 <25 <0.5 <2
LIQ-04 SW-trench <19 1 <10 <10 <10 <25 <0.5 <2
LIQ-05 SW-drop inlet <10 9.5 15 0.6 0.9 <25 <0.5 <2
LIQ-06 E-substation <10 6 25 0.5 2 <25 0.53 <2
LIQ-07 E-substation <10 2.6 1 0 1 <25 <0.5 <2
LIQ-09 SW-sewer <10 <10 <10 <10 <10 <25 <0.5 <2
LIQ-10 SW-sewer 19 1 <10 <10 <10 <25 <0.5 <2
LIQ-10-DUP SW-sewer <10 30.2 5 2 3 <25 2 <2
LIQ-11 SW-sewer <10 9.6 1.8 0.9 0.9 <25 <0.5 <2
LIQ-ER Equip-rinsate <10 2.7 0.7 0 0.7 <25 0.05 <2

E = electrical line

SW = storm water Line



TABLE 13

LIQUID SAMPLE RESULTS SUMMARY
FREQUENCY AND RANGE DETECTED - INORGANICS

PUBLICKER SITE

TCN 4209
RI REPORT
REV.#1
JAN/95

Range Detected

Compound (Fa/l) Frequency
Aluminum 384- 10100 7/10
Antimony <47.0 0/10
Arsenic 5.9-39.9 4/10
Barium 45.7 - 307 6/10
Beryllium <1.0 0/10
Cadmium <8.2 1/10
Calcium 32500 - 191000 10/10
Chromium 8.3-47.1 5/10
Cobalt 11.5-13.7 2/10
Copper 13.8 - 1290 10/10
Iron 2210 - 108000 9/10
Lead 7.7-572 10/10
Magnesium 9449 - 29000 10/10
Maganese 47.6 - 1500 10/10
Mercury 0.67-0.94 2/10
Nickle 9.5-36.2 5/10
Potassium 4150 - 95200 10/10
Selenium <4.0 0/10
Silver 4 1/10
Sodium 23400 - 320000 10/10
Thallium <5.0 0/10
Vanadium 3.4-63.3 7/10
Zinc 140 - 2990 6/10
Cyanide <10 0/10

L = Anayte present, reported value potentially low.
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TABLE 14
SEDIMENT SAMPLE RESULTS SUMMARY - ORGANICS
PUBLICKER SITE
(Fa/kg)
Total Total Total Total
Sample Total Semi- Total Non-Carin Carcin BAP Total Total
ID Volatiles Volatiles PAH's PAH's PAH's Equiv Pesticides PCB's
SED-01 <12 10,979 6,279 2,025 4,254 941 60 150
SED-02 25,000 477,900 460,900 353,700 107,200 30,491 105 430
SED-03 36,698 668,200 655,500 537,700 117,800 24,190 <6 180
SED-04 <2,300 28,110 23,710 4,410 19,300 4,119 6.8 250
SED-05 <12 23,039 19,699 14,880 4,819 941 13 330
SED-06 <3,100 49,343 48,690 6,300 42,390 9,264 <85 160
SED-08 <14 39,800 39,800 8,100 31,700 5,968 363 2,600
SED-09 <43 3,853 3,853 1,693 2,160 413 177 400
SED-12 <11 1,965 1,446 759 876 <4 <38
QA-QC SAMPLES*

SED-ER <10 <10 <10 <10 <10 <10 <10 <1.0

*Rinseate sample - units Fg/1



TABLE 15

SEDIMENT SAMPLE RESULTS SUMMARY
FREQUENCY AND RANGE DETECTED - INORGANICS

PUBLICKER SITE

TCN 4209
RI REPORT
REV.#1
JAN/95

Range Detected

Compound (mg/kg) Frequency
Aluminum 1070- 7770 8/8
Antimony <14 0/8
Arsenic 3.8 -1210 8/8
Barium 22-914 8/8
Beryllium <1.0 0/8
Cadmium <1.9-15L 1/8
Calcium 6620 - 154000 8/8
Chromium 11.1-1530 8/8
Cobalt 7.6 -38.6 8/8
Copper 285 - 2660 8/8
Iron 32700 - 322000 8/8
Lead 72.5-2750 8/8
Magnesium 1660 - 30000 8/8
Manganese 250 - 3350 8/8
Mercury 37-2.6 8/8
Nickle 19.7 - 299 8/8
Potassium 336 - 1900 8/8
Selenium <4.0 0/8
Silver <4.0 0/8
Sodium 204 - 591 5/8
Thallium <1.0 0/8
Vanadium 8.7-61.6 8/8
Zinc 335- 6380 8/8
Cyanide <10.0 0/8

L = Analyte present, reported value potentially low.



TCN 4209

RI REPORT
REV. #1
JAN/95
TABLE 16
WASTE SAMPLE SUMMARY - ORGANICS
PUBLICKER SITE
(mglkg)
Total Total
Total Non- Total Benzo(A)
Total Semi- Total Carinogenic Carcinogenic pyrene Total Total
Location Designation Volatiles Volatiles PAHs PAHs PAHs Equivalent Pesticides PCBs
HC-01-11 Drum 15 850 340 340 - - -
HC-02-11 Drum 6 140 97 97 <20 <100 <200
HC-03-11 Horten sphere <5 <200 - - - - <20 <200
HC-04-11 E-substation 14 740 - - - <200 <200 <200
HC-05-11 E-substation 4 110 40 40 0 <200 <200 27
HC-05-12 E-substation 2 6 - - - <20 <20 <200
HC-06-11 SW-trench 6 20 30 0 30 - <50 <10
HC-07-11 SW-trench 6 <200 - - - - <20 <200
HC-08-11 E-substation 7 <200 - - - - <20 <200
HC-09-11 E-substation 6 123 67 10 57 16 <50 <200
HC-09-12 E-substation 1 <200 - - - - <20 <200
HC-10-11 E-substation 7 <200 - - - - <50 <200
HC-10-11-DUP E-substation 7 793 337 7 330 <20 <50 <200
HC-12-11 Trip blank <5 B B B B B B B
HC-13-11 Trip blank <5 B B B B B B B

E = electrical line

SW = storm water Line



TABLE 17

WASTE SAMPLE RESULTS SUMMARY

FREQUENCY AND RANGE DETECTED - INORGANICS

TCN 4209
RIREPORT
REV. #1
JAN/95

PUBLICKER SITE
Liquid Solid
Compound (mef) (mgkg)
Frequency Range Frequency Range

Detected Detected
Aluminum 0/9 <384 8/9 <38.4 - 11700
Antimony 0/9 <384 1/9 <3.8- 106
Arsenic 1/9 <9-101 3/9 <0.9-134
Barium 4/19 <21.2 - 653 6/9 <2.12-123
Beryllium 0/9 <2.4 6/9 <0.24-14
Cadmium 1/9 <9.2-51.8 3/9 <0.92-151
Calcium 8/9 11008 - 177000 9/9 49.3 - 94200
Chromium 0/9 <17.2 719 <1.72 -183
Cobalt 0/9 <38.0 3/9 <3.8-7.9
Copper 5/9 80.2 - 1490 6/9 <4.4 -524
Iron 9/9 2225 - 426000 8/9 27.5 - 20000
Lead 8/9 <4.6 - 1710 719 <0.46 - 1150
Magnesium 8/9 1360 - 25500 9/9 16.3 - 54500
Manganese 9/9 131 - 4970 8/9 <1.02 - 745
Mercury 1/9 <0.4-451 5/9 <1.0-155
Nickle 0/9 <51 6/9 <5.1-78
Potassium 6/9 11000 - 56000 4/9 <60 - 1500
Selenium 0/9 <8.6 2/9 <0.86 - 6.6
Silver 0/9 <1.6 3/9 <0.16 - 0.39
Sodium 8/9 2070 - 65100 2/9 <37.2-116
Thallium 0/9 <9.2 0/9 <0.92
Vanadium 0/9 <38.4 8/9 <3.84-173
Zinc 9/9 77.8 - 5610 9/9 3.6 -1940
Cyanide 0/9 <25 1/9 <2.0-27
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TABLE 18
WESTON TAT SEDIMENT SAMPLE DATA*
ORGANIC COMPOUNDS
(Fa/kg)
SAMPLE NO.
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 WW BF

Methyl Phenol 7750 2150 4530 ND 3260 1110 9860 ND  ND ND ND ND ND ND ND ND NS NS
Anthracene ND ND ND ND ND ND ND ND ND 2850 ND ND ND ND ND ND 170 160
Crysene ND ND ND ND ND ND ND ND ND 507 ND ND ND ND ND ND 480 290
Fluoranthene ND 461 255 ND ND 462 ND ND ND ND ND ND ND ND ND ND 1100 1300
Fluorene ND ND ND ND ND ND ND ND ND 58 ND ND ND ND ND ND 200 190
Napthlene ND 208 359 ND ND ND ND ND ND ND ND ND ND ND ND 264 820 510
Phenanthene ND ND ND ND ND ND ND ND ND 1590 ND ND ND ND ND ND 630 1100
Pyrene ND 295 ND ND ND 361 ND ND 310 ND ND ND ND 262 ND 447 1200 1100
4,4-DDE 149 127 121 94 5.8 7.9 29 196 145 1 74 101 123 87 41 84 192 1034
4,4-DDD 6.2 4.4 42 45 23 151 ND 37 ND ND ND ND ND 14 ND 29 941 732
a-Chlordane ND 5.1 ND ND ND ND ND ND ND ND ND ND ND ND ND ND 47 6.3
Aroclor 1248 ND 578 ND 451 331 367 ND 172 491 ND ND ND ND ND ND 293 ND ND
Aroclor 1260 ND 433 ND 347 ND ND ND 127 652 ND ND ND ND ND ND 294 ND ND

*Data as reported in Publicker Industries Sampling Event Report, Weston TAT, May 1994 (see Appendix 4-M).
ND - Not detected
NS - Not sampled
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Responsi veness Summary for the Record of Decision
Publ i cker I ndustries, Operable Unit #3

1. Overvi ew

A public neeting to announce the issuance of the Proposed Pl an
and solicit comments and concerns was held on June 20, 1995. EPA al so
nmet with the Whitman Council (a |ocal neighborhood group) on June 14,
1995, and the City of Philadel phia on June 28, 1995, to brief them
about the Site status and the Proposed Plan, and to listen to their
guestions and concerns. In addition to questions and comments
expressed at these nmeetings, EPA received 4 comment letters during
the public comrent period. One of these letters was froma concerned
citizen, one fromcounsel for Publicker industries (“Publicker”, a
PRP), one from counsel for Del aware Avenue Enterprises (“DAE",
current Site owner and one of the signatories of the Prospective
Pur chaser Agreenent) and one |letter fromcounsel for the Cty of
Phi | adel phi a.

No one expressed di sagreenent with EPA' s proposed alternative.
The majority of questions and comments dealt with how to deci de when
there is sufficient information to support a renmedy deci sion.

These sections foll ow

C Background an Community | nvol venent
C Summary of Public Conments and Lead Agency Response
C Part |: Summary and Response to Local Comunity
Concer ns
C Part 11: Conprehensive Response to Specific Legal and
Techni cal Questions
C Remai ni ng Concer ns
2. Background Community | nvol venent

Most of the neighborhoods in the South Phil adel phia area have
community or civic organizations that address |ocal concerns and
probl enms. The two organizations in the nei ghborhoods nearest the Site
are the Wiitman Council and the Pennsport Civic Association. There is
a high level of interest in the environmental problens in the South
Phi | adel phi a area.

Conmuni ty concern about the Site began primarily after the fire
in June 1987. However, active community involvenent has been |imted.
The extent of known comunity invol venent includes attendance at
public nmeetings and informal presentations, and participation during
public comment peri ods.



3. Summary of Public Comments and Lead Agency Response

The public conment period on the Renedial Investigation and
Feasibility Study (RI/FS) and Proposed Plan for the Publicker
Industries Site, Operable Unit #3 was fromJune 2 to August 2, 1995.
Comments received during this tine are sumari zed bel ow, Part | of
this section addresses those community concerns and conments that are
non-technical in nature. Responses to specific |l egal and technica
questions are provided in Part Il1. Comments in each Part are
categori zed by rel evant topics.

Part |1: Summary and Response to Local Comunity Concerns

Past Practices at the Site

1. A citizen expressed concern regarding the extent of the
proposed alternative. Her ex-husband worked in the | aboratories at
Publ i cker during the 1970's. The citizen stated that her ex-husband
wi tnessed and objected to the dunping of chemcals. Additionally, she
stated that she had called EPA in 1970's and was told by EPA that an
i nvestigation woul d be done and any actions necessary woul d be taken.
Because of this, the citizen questioned why a ground water clean up
is not warranted.

EPA Response: EPA s own investigation supports sonme of the
information provided in this citizen's comments. However, data
collected during the Rl does not currently show site-rel ated
contam nation in the ground water beneath the Site. Wthout this
site-related contam nation it would be inappropriate to propose
ground wat er renediation.

Resi dents' Health |ssues

2. A citizen al so expressed concern about the nunber of people
wi th cancer in her neighborhood and asked that EPA investigate and
“do what's right”

EPA Response: Current information about the Site indicates that
there is currently not a major risk of cancer fromthe Site, and the
off-site risk of cancer fromthe site is insignificant. The citizen's
concerns are noted and her request for an investigation will be
passed on to the Agency for Toxic Substances and D sease Registry
(ATSDR) and t he Sout h/ Sout hwest Phil adel phia Study G oup.

Part 11: Conprehensive Response to Specific Legal and Technica
Questions

Surface and Subsurface Soi

1. DAE bel i eves that sone areas of soil contam nati on have not
been adequately characterized, and may contribute to an



unacceptable risk to on-site workers. DAE noted several areas of
stained soil which they believed should have been sanpled. The Gty
of Phil adel phia also believes it may be appropriate to perform
addi ti onal sanpli ng.

EPA Response: EPA disagrees. EPA has taken a conservative and

nmet hodi cal approach to characterizing the hazards at the Site.
Initially, 119 soil vapor points were analyzed during the soil vapor
survey. Next, sanples were collected and analyzed fromthirty surface
soil locations. These thirty |ocations were selected on the basis of
soi | vapor data, observed field conditions such as stained soil, and
several random | ocations. Additionally, subsurface soil sanples were
col l ected and anal yzed fromtwenty boring |ocations, and fromtwo

di fferent depths at each of the twenty |ocations. Sanples were al so
collected fromtrenches and underground utilities, ground water,

m scel | aneous wastes, water and sedinents in the slip area and

Del aware River, and soils after the fire in 1992. Wile sone
uncertainties may exist at the Site due to its lengthy use as an
industrial facility, EPA has adequately and reasonably characterized
hazards at the Site, and assessed the potential risk to workers from
known hazards to be within acceptable ranges. As a further
precautionary neasure, EPA is requiring nonitoring during any
excavation activities and deed notices to m nimze unexpected worker
exposure and from possi bl e contam nation that may be rel eased and
that was not identified during EPA's investigation of the Site.

2. DAE is al so concerned that since stormwater runoff is noted in
the Proposed Plan to present an unacceptable risk, the assunption
shoul d be nmade that el evated concentrations of contam nants in the
soil are present which have either not been investigated or which
have had their hazards m sinterpreted.

EPA Response: EPA disagrees. EPA believes that the main concern
regardi ng stormwater runoff is contact with the sedi nents,
particularly where these sedi nents have accumnul ated over tine, and
the erosion of these sedinents due to runoff. Erosion of soil into
wat erways is not an ideal situation, but the soil does not contain
hazar dous substances at unacceptable | evels.

Vel | Abandonment

3. Publ i cker reconmended expandi ng the well abandonment

alternative to include deep "foundation pilings” if they pose a risk.
Foundation pilings for a proposed freestanding sign were specifically
ref er enced.

EPA Response: EPA believes that the potential risk of vertica

m gration of contam nants by way of the deep pilings is insignificant
and therefore need not be addressed. The freestanding sign referred
to in the coments was never



constructed. As a further precautionary neasure, EPA is requiring
nmonitoring during any excavation activities to mnimze unexpected
wor ker exposure and from possi bl e contami nation that may be rel eased
and that was not identified during EPA's investigation of the Site.

4. DAE and the City of Phil adel phia recommended that the well
abandonnent alternative be expanded to include the nine on-site wells
identified in the Rl as “destroyed”.

EPA Response: EPA agrees. This has been added to the sel ected
remedy.

5. Publ i cker requested that EPA note the infeasibility of ground
wat er renediation and treatnent in the ROD

EPA Response: Information gathered during the RI did not indicate
that Site-related contam nants had mgrated to the ground water
beneath the Site. Based on the data collected, the Site did not
appear to be contam nating the ground water. Therefore, the
feasibility of ground water renedi ati on and treatnment was not

det er m ned.

El ectrical and StormWater Utilities

6. DAE recomended inclusion in the renmedy of all buried and
underground utilities and process lines, rather than [imting it to
the electrical and stormwater utilities as in the Proposed Plan. The
City of Phil adel phia al so expressed concern that a nore detail ed
characterizati on was not conducted on all of the underground
utilities, and reconmended this characterization take place. Both
comment ors expressed concern that sone utility |ines have never been
| ocated. DAE Al so stated that failure to address material in al
utilities may constitute “disposal” of hazardous waste under RCRA, or
resi dual waste under the Pennsylvania Solid Waste Managenent Act.

EPA Response: EPA disagrees with the statenent that failure to
address material in all the utilities constitutes “di sposal” of
hazardous waste under RCRA, or residual waste under the Pennsylvania
Solid Waste Management Act. EPA al so disagrees with the suggestion of
the need for additional extensive characterization of the underground
utilities and process |ines. EPA believes that sufficient
characterization was conducted to evaluate the nature and extent of
contam nation in the underground utilities. Since the Site was
operated for many years as an industrial facility which had changi ng
uses over the years, it is not surprising that the |ocating of sone
underground |ines has been difficult. Because of this, sonme |lines may
be di scovered only during excavation activities. Confirmatory
sanmpling while the renmedy is being conducted will provide any needed
i nformation regarding the conpletion of the renedy.



Moni toring during renedi ati on and any excavation activities w ||

m ni m ze unexpected worker exposure and from possi bl e contam nation
that nmay be rel eased and that was not identified during EPA s

i nvestigation of the Site.

Under ground Structures

7. DAE expressed concern regardi ng underground or bel ow grade
structures associated with some buil dings and underground utilities.
DAE bel i eves there may be a possibility of contam nation and
potential hazards in these other subsurface structures, due to
run-off fromthe Site soils. DAE specifically nentioned what they
termto be a basenent area of one building near the 1992 burn area.
DAE al so stated that failure to address material in all utilities may
constitute “di sposal” of hazardous waste under RCRA, or residua
wast e under the Pennsylvania Solid Waste Managenent Act.

EPA Response: EPA agrees that the possibility for contam nati on and
potential for hazards exists at the Site, but disagrees with the

i kel i hood and extent of the unknowns. For exanple, the basenent area
noted in the comments is clearly marked on plant draw ngs as the
grai n unl oading area. This area had been a roofed structure with open
sides and a catch basin covered by grates. Grain that spilled during
unl oading would fall into the catch basin. This area becane covered
by debris fromthe burned structures. The majority of Site sanpling
was done prior to the fire in 1992. The spilled grain catch basin was
not sanpled at that tine because it did not appear to warrant further
i nvestigation. Water has apparently collected in the catch basin
since that tinme. EPA believes that nonitoring during the renediation,
will provide notice of the existence of any potential hazards, so
that any such hazards will be able to be addressed at that tinme. EPA
di sagrees with the statenment that failure to address material in al
the utilities constitutes “di sposal” of hazardous waste under RCRA

or residual waste under the Pennsylvania Solid Waste Managenent Act.

M scel | aneous WAst es

8. DAE recommended characteri zing and properly disposing of al

m scel | aneous wastes at the Site, including residuals left in tanks
after EPA's earlier renoval action. DAE stated “As part of OU 1, EPA
previously renoved punpabl e |iquids contained within nunmerous above
ground storage tanks at the Site. Mst troubling, however, is the
fact that this action failed to address tanks w th non-punpabl e
contents (e.g., sem -solids or sludges). EPA has acknow edged the

exi stence of residues in many of the tanks previously “punped out” by
EPA under OU-1. Many of these tanks are believed to contain hazardous
subst ances.” DAE again stated that failure to address the residua
materials may constitute “di sposal” of hazardous waste under RCRA, or
resi dual waste under



the Pennsyl vani a Solid Waste Managenent Act. The City of Phil adel phia
al so stated that the material in the tanks should be tested and
renoved if found to be hazardous or otherw se dangerous.

Additionally, the City stated that all drums, cylinders, and ot her
chenmicals | ocated on the Site should be renpved.

EPA Response: EPA disagrees with the contention that failure to
address material in all the utilities constitutes “di sposal” of
hazardous waste under RCRA, or residual waste under the Pennsylvania
Solid waste Managenment Act. EPA agrees that tank residuals containing
hazar dous substances shoul d be di sposed of in accordance with current
| aws and regul ations. EPA disagrees with the alleged nunber of tanks
containing residuals that fall into this category, believing nost of
the tanks to be enpty, containing rainwater, or non-hazardous

subst ances based on surveys conducted during the renoval and site
stabilization phases of the renediation. EPA has included in the

sel ected renedy the characterization and off-site disposal of tank
resi dual s contai ni ng hazardous substances. EPA has proposed all al ong
to renove the drunms and any containerized m scel | aneous wastes.

Site-related I npacts on Del aware Ri ver

9. Publ i cker requested that EPA reconcile what they believe to be
conflicting statenents about Site-related inpacts on the Del aware
Ri ver.

EPA Response: EPA disagrees with the assertion that the statenents
guoted fromthe Proposed Plan and the RI as noted in Publicker's
comment |letter are conflicting statenents. Results from various

st udi es have shown the “high historic and present |evel of background
pollution” in the Delaware River. Wth this background pollution, it
is nmore difficult to determ ne the inpact of contam nation fromthe
Site than it would be if the Site was the only contam nant source in
an otherw se pristine area. Based on recent sanpling results it was
“concluded that the runoff fromthe Site is having little or no

i mpact on the current benthic community.” However, the potentia
exists for inmpact on the Delaware River and it is likely that the
Site has previously inpacted the Del aware River.

Confirmation of QU #3 as Final Renedi al Action

10. Publ i cker requested that EPA confirm QU #3 as the final
response action envisioned for the Site.

EPA Response: As stated in the ROD, based on information known at
this tinme, EPA considers Operable Unit #3 to be the final response
action for the Site.



Institutional Controls

11. Publicker suggested that there is a need for an expanded deed
notice and consideration of further institutional controls regarding
excavation activities and disturbance of sedinents near the piers in
t he Del anare Ri ver

EPA Response: EPA' s sel ected-renedy includes deed notices, as does
the Prospective Purchaser Agreenent for the Site. As a further
precautionary neasure, EPA is requiring nonitoring during any
excavation activities to mnimze unexpected worker exposure and from
possi bl e contanmi nation that may be rel eased and that was not
identified during EPA's investigation of the Site. New activities
such as dredging in the shall ow water environment around the piers is
required to be permtted, and nust conformw th requirenents
contained in such permts.

4, Remai ni ng Concerns

EPA i s unaware of any remai ning concerns.



COMMONWEALTH OF PENNSYEVANIA
DEPARTMENT OF ENVIRONMENTAL RESOURCES

- Please note our new name -
DEPARTMENT OF ENVIRONMENTAL PROTECTION
DEP
Field Operations - Ervironmental Cleanup Program
Lee Park, Suite 6010
555 Nosth Lane
Conshohocken, PA 19428
610-832-6000
Fax 510-332.6259

230

PEMMSYLYANIA

December 2§, 1995

Mr. Thomas Voltaggio

Hazardous Waste Division Director
US EPA Region 111

841 Chestnut Building
Philadelphia, PA 19107

Re: Record of Decision (ROD)
Publicker industries NPL Site
Philadelphia, Pennaylvania
Dear Mr. Voliaggio,

The Racard of Decision (ROD) for the Publicker Intustries MPL Site, received by this office
[ecember 21, 1995, has been reviewed by the Pennsylvaniz Departraent of Environmental Protection
{the "Department™)

The selected remedy for the site inchudes the following major components, as set forth in the ROD:;
. Abandonment of on-site wells;

2. Removal, treatment, and off-site disposal of liquids and sedimenty il contaminated
electric utilitiex;

3. Removal, treatment, and off-site disposal of liquids and sediments in contaminated
stormwater treaches and utilities;

4, Removal and off-site disposal of miscellaneous wastes;

5. Appropriate monitesing during excavation activities and deed notices to provide controls for future
excavation.



Publicker Industries NPL Site December 28, 1995
Record of Decisions Concurrence Page #2

The Department hereby concurs with the US Environmental Protection Agency’s (“EPA”) proposed
remedy with the following conditions:

C The Department concurrence is not to be construed as a Department determination that completion of
the remedy will result in the relief from liability under Pennsylvanias Land Recycling and
Environmental Remediation Standards Act, Act 2 of 1995 (“Act 27).

C TheEPA will give the Department the opportunity to fully participate in any negotiations with
responsible parties.

C The Department reserves its right and responsibility to take independent enforcement actions pursuant
to state law.

C This concurrence with the selected remedial action is not intended to provide any assurances pursuant
to CERCLA Section, 104 (c) (3), 42 U.S. C. Section 9604 (c) (3).

C The Department will be given the opportunity to review and comment on documents, and concur with
decisions related to the design and implementation of the remedial action, to assure compliance with
Pennsylvania ARARS.

In addition, the EPA fails to recognize on Page 50 of the ROD, in the Action Specific ARARS
section, the Pennsylvanias Land Recycling and Environmental Rernediation, Standards Act, the Act of
May 19, 1995, P.L. 4, No. 1995-2, 35 P.S. 86026. 101 et seq. (“Act 2") asan ARAR for the Publicker
Industries NPL Site athistime. The EPA makes similar assertions in its' response to comments prepared
by the Department. The Department is taking this opportunity to reassert that Act 2 isan ARAR, aong
with other Pennsylvania ARARs identified in the ROD. The Department concurs with the remedy chosen
for this site. The Department does not concur with the EPA decision not to recognize Act 2 as an ARAR
for the purposes of 8121 (d) (2) of CERCLA. Moreover, as stated in the Department's comments to the
draft ROD, the Department does not agree with the EPA's assertion that no action alternatives need not
comply with statutory requirements for selection of a remedy. Consequently, the Department does not
concur with the ROD's analysis indicating that the remedy selection criteria are not applicable to ano
action aternative.

This letter documents the Department's concurrence with he EPA's chosen remedy for the Publicker

Industries NPL Site. Should you have any questions regarding the matter of this letter, please fedl free to
contact me at this office.

Sincerdly,

Cond R s

Carol R. Collier
Regiona Director
Southeast Regional Office
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cc: Hle
Mr. Donald Becker
Mr. Bruce Beitler
Mr. George Danyliw
Mr. Robert Zang
Mr. Matthew Miller
Mr. Craig Olewiler
Mr. Patrick Zaepfel
Mr. Anderson Hartzell
Ms. Alice Tremont



